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Perceived Implications Of Privatization For Canadian Coast Guard Services, 
Principally Arctic Icebreaking 
Climate change, with the possibility of an ice free Arctic ocean by 2015, has 
generated a renewed interest in the Arctic. This interest is being driven by the 
possibility of easier access to the abundant supply of resources such as oil, gas, 
minerals, and fisheries. Interest in Arctic tourism is also growing. Retreating sea ice 
will provide opportunities to avail of shorter routes for maritime traffic to and from 
Asia, North America, and Asia via the Arctic Ocean and Northwest Passage. In 
addition, the rate of population growth of local inhabitants in the Canadian Arctic is 
the fastest in Canada and one of the fastest in the world. A growing population will 
increase the demand for sealift resupply to Canada's northern communities. 
This work presents the first attempt to examine the role of privatization of icebreaking 
services in light of the present and projected shortages of infrastructure to support 
development in the Arctic. A unique combination of multiple methods within marine 
transportation, comprising of Delphi, grounded theory, and quantitative survey, is 
applied to investigate the potential for private involvement in the delivery of 
icebreaking services in the Canadian Arctic. This includes a novel application of 
Strauss and Corbin's Grounded Theory approach to develop hypotheses and 
relationships grounded in expert opinion. 
Although the Arctic Ocean may be ice free during the summers, there is still the issue 
of winter freezing and the threat of lingering multi-year ice which will impede marine 
transportation especially during periods of darkness and fog. The research shows 
ill 
that the future growth and development of the Canadian Arctic will undoubtedly 
require the use of designated icebreakers and ice strengthened vessels. However, 
Canada's fleet of Arctic icebreakers is ageing and considered unsuitable for future 
demands. While Canada has earmarked CAD $750M for the construction of one new 
icebreaker scheduled for delivery in 2017, the research shows that Icebreakers can 
be built outside of Canada for considerably less money and in less time. Also, the 
management and operation of the Canadian Coast Guard is under considerable 
security by the Auditor General of Canada. The research shows that not unlike others 
Arctic nations, there is potential for the creation of private-public partnerships in the 
delivery of Canadian Coast Guard services, principally icebreaking, in the Arctic. 
Keywords: Northwest Passage, privatisation of ice-breaker services, Canadian 
Arctic, Delphi survey, grounded theory, exploratory factor analysis. 
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Chapter 1 Introduction 
1.1 Introduction 
This chapter commences with some background information on the Arctic, the 
Northwest Passage (NWP), and the Canadian Coast Guard (CCG) noting why this 
research is timely and important to the development of the Arctic, Arctic 
inhabitants, and Canadian taxpayers. The chapter continues with the research aim 
and objectives. It concludes with a summary of the research project. 
1.2 Background 
For centuries explorers sought a route through the Arctic linking Europe and Asia. 
John Cabot proposed a NWP in 1490 and Roald Amundsen made the first ship 
transit in 1905 (Pharand, 1984, 38). Interest in the Arctic region, whether 
stemming from climate change or its abundance of natural resources, is high on 
the agenda of many nations. The annual extent of Arctic ice coverage is retreating 
at a notable rate and it is estimated that the Canadian Arctic will experience nearly 
ice-free summer seasons starting as early as 2050 but probably not before 2100 
(Falkingham, 2004, A-5). However, things appear to be happening much faster in 
the Arctic and there is much debate and uncertainty as to when the Arctic will 
actually experience ice-free summers; it could be as early as 2015 (Leahy, 2008). 
National Aeronautics and Space Administration (NASA) data shows that Arctic 
perennial sea ice shrank abruptly by 14 percent between 2004 and 2005 (Hupp 
and Brown, 2006). It would be logical to think that less ice should increase the 
ease and mobility for ships currently working in Arctic regions and also for those 
ships that may be contemplating future activity. Milder sea ice conditions may 
present new merchant shipping opportunities by way of the shorter distances 
available to Europe-Asia and East Coast North America-Asia traffic. In terms of 
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marine transportation, increased activity will probably result in new and increased 
business as a virtuous circle of business and economic activity appears to be 
moving northward (National-Research-Council, 2005, 3). 
On a global scale, Arctic regions are rich in natural resources, holding about 25 
percent of the world's undiscovered petroleum resources (Ahlbrandt and McCabe, 
2002). On a local scale, Canada's Arctic regions are estimated to hold one third of 
its remaining recoverable natural gas and one quarter of the remaining 
recoverable light crude oil (Indian-and-Northern-Affairs-Canada, 2006, 7). Cruise 
ship activity is increasing and fishing fleets have already begun to follow the fish 
stocks that migrate northward as the ice edge retreats (National-Research-
Council, 2005, 24). Any increase in activity will increase the necessity to respond 
to accidents and create a greater need for law enforcement in ice margin areas, 
which will increase the need for ice-capable ships in the Arctic (ibid). 
Canada's northern communities have one of the fastest growing populations in the 
world; with a population growth of 16 percent per decade. Increased demands on 
destination and regional, and intra-Arctic traffic will continue to grow (Gorman and 
Paterson. 2004). Economic development and exploration of Canada and the Arctic 
has and will continue to be heavily dependent upon a reliable transportation 
Infrastructure (Canada-Transportation-Act-Review-Panel, 2001). In the light of 
climate change and the continual decrease of Arctic ice (Flato and Boer, 2001; 
Falklngham, 2000; Falkingham, 2004; Hupp and Brown, 2006), Canada's 
Involvement and activity In the Arctic is anticipated to increase (Department-of-
Foreign-Affairs-and-lnternational-Trade-Canada, 2007) and with this will come an 
anticipated greater demand for an efficient and effective transportation network. It 
would seem rather unlikely that significant economic development In the Canadian 
Arctic and the Arctic in general will come about without the involvement of 
icebreakers and ice strengthened cargo vessels. The question could be asked: 
would the economic development of the Canadian Arctic be farther ahead than Its 
current state if Canada had an extended season, or even a year-round presence, 
for its icebreakers operating in the Arctic? From an economic development 
perspective, it would seem rational for a country to first put supporting 
infrastructure in place in order for business to follow, a case of commerce following 
the flag. Unfortunately, with respect to current Arctic development, the CCG 
icebreaking fleet is not equipped to operate on a year round basis in the Canadian 
Arctic (Brigham, 2007; Haydon. 2007; Robertson, 2007). 
The history of icebreaking with respect to the development of Canada dates back 
to the early-middle 1800's with the building of the "Chief Justice Robinson" in 1842 
(Canadian-Coast-Guard, 2001). Self-governance, the beginning of independence 
from the United Kingdom, in the Dominion of Canada came about with the British 
North American Act of 1867 which conferred the authority for the icebreaking 
activities on the federal government (ibid). Since then, responsibility for 
icebreakers and icebreaking has been added and the responsibility has been 
transferred to different federal government departments, with the most recent 
transfer being to the Minister of Fisheries and Ocean, via the Oceans Act, in 1997 
(ibid). 
In 1994 a study was conducted by Consulting and Audit Canada, on behalf of the 
Department of Fisheries and Oceans (DFO) and CCG, then a part of Transport 
Canada (TC), to seek feasible ways of improving their efficiency in delivering 
services to the Canadian public. The study initially reviewed seven options before 
concluding that the creation of a Crown Corporation was the alternative offering 
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the largest potential savings and was most acceptable to the fleet management 
community (Consulting-and-Audit-Canada, 1994). While the establishment of a 
Crown Corporation was decided upon it has yet to be implemented (ibid). 
Briefing notes prepared for Fisheries Minister Loyola Hearn early in 2006 
(Department-of-Fisheries-and-Oceans-Canada, 2006) stated that: 
• The CCG is currently experiencing a funding gap of about CAD $55M; 
• The CCG fleet of vessels is deteriorating at a rapid rate and consequently 
the vessels are increasingly less reliable; 
• The CCG fleet experience frequent breakdowns resulting in loss of 
programme time and are more costly to operate and maintain which 
contributes to overall CCG funding pressures. 
The briefing notes go on to state that a 25-year fleet recapitalization plan has been 
developed to replace the ageing CCG fleet and that due to the urgent need to 
replace other types of vessels before the icebreakers, the replacement of the 
icebreaker fleet is planned to commence in 2017 and finish in 2032; the briefing 
notes state that it could take up to ten years to design and build an icebreaker 
capable of operating efficiently in winter Arctic conditions, and that it could cost 
Canadian taxpayers in excess of CAD $1B. The 2007 Report of the Auditor 
General of Canada states that the useful life of an icebreaker is 30 years and that 
in light of the planned Icebreaker replacement schedule noted above, the current 
fleet of icebreakers will be between 40 and 48 years old when they are replaced 
(Auditor-General, 2007). 
Given the possibility of limited future CCG involvement in the Arctic, even though 
economic activity is forecast to increase significantly, it would be fair to assume 
that any deficiencies in the provision of services being offered by government 
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organizations would be provided for by private interest. Consequently, it seems 
appropriate to undertake research looking into the implications of private 
involvement into the delivery of government services traditionally undertaken by 
the CCG. In Canada, Public-Private Partnerships (PPPs) are seen as a new way 
in which to deliver infrastructure and the associated projects. This research will 
highlight that while Canada is making significant progress in establishing a stable 
and efficient market for PPPs, there Is still much needed work to be done by both 
the public and private sectors in attracting much needed interest to the dynamic 
PPP marketplace. Private sector involvement in the delivery of icebreaking 
services can be found in Finland, Sweden, Russia, and the United States. Sweden 
and Russia have, or had in the case of Russia, arrangements where state owned 
icebreakers are being managed and crewed by private companies. Such 
privatization arrangements may be a possibility for Canada to follow in the event 
that the entry barrier of obtaining significant icebreaking infrastructure proves too 
much for the prevention of a monopolistic situation in which a change of asbet 
ownership may not bring about the greatest gains to society. 
1.3 Research Aim and Objectives 
The overall aim of the research is to conduct a strategic situational analysis of the 
CCG services, principally Arctic icebreaking, and to investigate which services, in 
terms of effectiveness and efficiency, may be suitable for private involvement. 
Research objectives are: 
1) To synthesize experts' perceptions of future marine activity in the Canadian 
Arctic; 
2) To compare experts' perceptions of the CCG services, principally Arctic 
icebreaking, in terms of their ongoing effectiveness and efficiency; 
3) To analyze contiguous systems (including Swedish, Finnish, United States, and 
Russian) of private involvement in their icebreaking services in terms of funding 
and operations; 
4) To analyse Canada's position with respect to private involvement practices in its 
marine transportation sector; 
5) To analyse the Importance of specific background factors with respect to private 
Involvement in the delivery of CCG icebreaking services in the Arctic; 
6) To Identify and evaluate different models of privatization and the forms they 
might take in relation to CCG services in the Arctic, principally Arctic 
icebreaking. 
1.4 Methodology 
Any claims to be put fonward as a result of this research will need to be able to 
stand up to the rigours of both academic and political scrutiny. The research 
outcomes will need to prove its relevance to the situation(s) being observed and 
explored and any propositions to be put forward will need to show that they are 
justifiable and attainable. The object of study in this research is the CCG and its 
operations in the Canadian Arctic, more specifically, the levels of service being 
currently carried out of which Icebreaking plays a significant role. In terms of 
research choice or design, this research exploits the potential benefits of adopting 
multiple methods, more specifically mixed-method research. It will use more than 
one data collection technique and analysis procedure. Quantitative and qualitative 
techniques and procedures will be used In combination as well as primary and 
secondary data. Such a research choice or design is advocated within business 
and management research; collecting data In more than one way helps ensure all 
of the relevant issues are covered even if their initial importance is not fully 
appreciated. 
This research report commences with a review of the literature so as to help 
generate and refine the research ideas. The literature review is constituted in 
chapters two, three, and four. In chapter two, the review explores the future growth 
potential for Arctic shipping given the current global resurgence of interest in the 
Arctic. The approaches to privatization and PPPs in the marine sector are 
examined in chapter three. While privatization usually results in users paying for a 
service which was originally free or cost very little after subsidization from 
taxpayers, a PPP arrangement in infrastructure is a cooperative venture between 
government and private entities to develop or improve public-purpose 
infrastructure. A critique of the CCG and the services it provides is carried out in 
chapter four. In chapters five and six the conceptual frameworks and 
methodologies are dealt with respectively. Chapters seven, eight, and nine deal 
with the primary research undertaken. Phases I, II, and III respectively. In chapter 
seven the Delphi exercise. Phase I, is covered. Three rounds of Delphi involving 
Arctic stakeholders and subject matter experts were carried out to identify further, 
and seek agreement on, the issues surrounding private involvement in the delivery 
of CCG icebreaking services in the Arctic and on matters related to the research 
aim and objectives. In chapter eight, the results of the Delphi exercise are 
presented as the basis for Phase II, which involved in-depth and semi-structured 
interviews which were analyzed in accordance with grounded theory methodology 
in attempting to identify key concepts and develop relationships between them to 
form new hypotheses. In the grounded theory analysis, the theory generation 
involved a process of research in which concepts and hypotheses were not only 
drawn from the data but were also systematically worked out in relation to the 
data. Phase III is dealt with in chapter nine, the development of the Likert style 
survey which was used to test and quantitatively analyse the relationships and 
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hypotheses developed during the grounded theory work. In chapter ten, the 
discussion and concluding chapter, practical recommendations for interested 
stakeholders and proposals for future research based on the implications of the 
work undertaken here are provided. 
In fulfilling the important requirement of knowledge contribution, this research is 
the first attempt to explore the scope for privatization of icebreaking services in the 
Canadian Arctic. It exploits a novel application of Strauss and Corbin's approach 
to grounded theory in the field of marine transportation in the Canadian Arctic. 
Further, it avails of a particular combination of multi-methods to investigate the 
potential for private involvement in marine transportation. 
1.5 Summary 
While there is little doubt that the development of the Arctic will require more 
icebreaking hardware than is currently available, there is much uncertainty 
surrounding how this much needed hardware will be procured and whether it is the 
responsibility of public or private interest. In attempting to fulfil the research aim 
and objectives, the primary research for the work undertaken here Is conducted in 
three phases. A Delphi exercise is carried out in Phase I, grounded theory work in 
Phase II, and quantitative survey work in Phase III. However, before reporting on 
the primary research work a review of the literature and a rationale for the 
conceptual framework and methodology is provided. The following chapter 
explores the future growth potential for Arctic shipping in light of retreating sea ice 
and the current global resurgence of interest in the resources the Arctic has to 
offer. 
Chapter 2 Future Growth in Arctic Shipping 
2.1 Introduction 
The aims of this chapter are to delineate the activity of marine transportation in the 
Arctic, with particular emphasis on the Canadian Arctic, from current day to the 
year 2050; and to also highlight on some of the considerations that need to be 
taken into account when projecting future transportation activity. It will consider the 
current level of shipping activity in relation to the current economic situation in the 
Canadian Arctic and will also consider the Impact that future natural resource 
exploitation will have on shipping activity in the area. In addition, it will look at the 
Impact of climate change and how it Is affecting current shipping activity in the 
Canadian Arctic and how things may be different in the years leading up to 2050, 
when, according to some climate modelling scientists, the Arctic could have ice 
free summers by as early as 2050 If the current warming trend continues 
(Falkingham, 2000; Flato and Boer, 2001). 
Excluding the day-to-day travel of the local Inhabitants of the Canadian Arctic, the 
bulk of marine transportation activity in the Canadian Arctic is comprised of the 
annual re-supply of goods to the approximately 41, geographically distant and 
sparsely populated, coastal settlements located north of 60 degrees latitude 
(Mariport-Group, 2007). In addition, there is some through transit traffic and fishing 
activity in the region during the warmer and less formidable summer months. 
2.2 Climate Change Influences 
For centuries explorers have tried to find a route through the Arctic linking Europe 
and Asia. John Cabot proposed a NWP as early as 1490 and attempted to find it In 
1496. Throughout the centuries various attempts were made at finding a NWP and 
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it was not until1854 that Robert McClure proved, through his land and sea 
expeditions, the existence of such a passage (Library-and-Archives-Canada, 
2004). It took another 51 years for the first ship transit of the NWP to be made by 
Roald Amundsen in 1905 (Pharand, 1984, 38). 
Interest in the Arctic region, whether stemming from climate change or its 
abundance of natural resources, seems to be very much in the minds of many 
countries of the worid today, many of which belong to the Arctic Council. As noted 
by Carnaghan and Goody, 
"Other countries, including the United States, Russia, Denmark, Japan, and 
Norway, as well as the European Union, have expressed increasing interest in the 
region and differing claims in relation to international law" (Carnaghan and Goody, 
2006, 2). 
The Arctic Council is an intergovernmental forum aimed at addressing the 
common concerns and challenges faced by the Arctic governments and the 
people of the Arctic (Arctic-Council-Secretariat, 2004). It is comprised of: Canada, 
Denmark, Finland, Iceland, Nonway. the Russian Federation, Sweden, and the 
United States of America. Of these eight countries only Finland and Sweden do 
not have coastlines bordering on the Arctic Ocean. 
Throughout history, if would be fair to suggest that climate has played a 
considerable role in the activities of humans. At present. Canadian regions north of 
the Arctic Circle are far less developed than those regions south of the Arctic 
Circle. It would also be fair to suggest that an inhospitable climate has played a 
role in this lack of development (Nunavut-Tunngavik-lncorporated, 2006). 
However, given its retreating ice cover the Canadian Arctic may now, or soon, be 
viewed by some as a more congenial place to carry on business than it has been 
in the past (Haydon, 2007, 3). 
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Canada's Arctic is sparsely populated. Shown in Figure 1, the northernmost 
permanently inhabited settlement in Canada, and the world, is the Canadian 
Forces Station (CFS) Alert, located at the northeast end of Ellsemere Island 
(Department-of-National-Defence. 2006). Alert's geographical coordinates are 
approximately 82° 30' North and 062° 20' West. The population of approximately 
70 individuals at CFS Alert is comprised exclusively of military personnel, civilian 
employees of the Department of National Defence (DND), and employees of the 
Department of the Environment. With respect to the re-supplying of goods to CFS 
Alert by marine mode, it can be anticipated that the weather window is small and 
environmental conditions will need to be taken into account. Alert's average daily 
temperature ranges from -33.4°C in February to +3.3°C in July, and has no 
sunlight for approximately half of the year (Environment-Canada, 2002). The 
closest settlement to CFS Alert is the Inuit settlement of Grise Fjord which is 
located approximately 725 km to the south and is located on the southern end of 
Ellsemere Island. Located on the west coast of Ellsemere Island, approximately 
halfway between CFS Alert and Grise Fjord, is the Environment Canadian weather 
station at Eureka. 
Becker (2006) has shown that the Arctic regions of the world, including the 
Canadian Arctic, are undergoing climate change and that ice conditions in the 
summer season are becoming less severe in terms of the extent of the ice 
coverage. With respect to the melting permafrost and the potential for problems 
that this could create with road, rail, and airport infrastructure, there may be 
greater demands put on the marine transport sector. Such demand could come 
from the transporting of new infrastructure into the Arctic to replace that which has 
been made inoperable or destroyed by the melting permafrost. In addition, given 
the instability of the permafrost, more land based infrastructure may be located 
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offshore on floating platforms so as not to be affected by the melting permafrost. 
Such possibilities could include: 
• Floating oil storage tanks; 
• Floating dry bulk storage tanks; 
• Floating runways; 
• Floating factory and processing facilities; 
• Floating accommodations. 
NASA data show that the area of Arctic perennial sea ice shrunk abruptly by 14 
percent between 2004 and 2005 (Hupp and Brown, 2006). Consequently, it would 
be logical to assume that less ice should increase the ease and mobility for ships 
currently working in Arctic regions and also for those ships that may be 
contemplating future activity in the Arctic regions. Milder sea ice conditions in the 
higher Arctic latitudes may present new merchant shipping opportunities by way of 
the shorter distances available to Europe-Asia and East Coast North America-Asia 
traffic (Somanathan et al.. 2007, 325). In certain modelled situations, use of Arctic 
routes would allow vessels to conduct more round trips per year from St. John's to 
Yokohama than from New York to Yokohama via the Panama canal, consequently 
lowering the required freight fright on Arctic routes (Somanathan et al., 2006). In 
terms of marine transportation, an increase in activity will most likely result In the 
start up of new business and Increase business activity for others already 
established and catering to the marine transportation sector. As most often Is the 
case, business attracts other business. The National Research Council (NRC) has 
noted that, 
"As a result of a number of factors, includmg ttie dramatic ice margin retreat over 
recent years, economic activity appears to he moving northward" (National-
Research-Council, 2005, 3). 
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In an attempt to increase Canada's presence in the Arctic, Canada's Prime 
Minister, Stephen Harper, has promised to build a deep water port in Nunavut 
(CBC-News, 2006b). It would be expected that the construction of this deep-water 
port and its associated services will boost economic activity in the region and 
consequently attract additional business activity. 
With almost a quarter of a million kilometers of coastline, and presently claiming 
jurisdiction over almost 6,000,000 km^ of adjoining ocean, Canada has one of the 
largest ocean domains in the world (Haydon, 2007. 4). Geographically Canada Is 
the second largest country In the world, Russia being the largest, and covers an 
area of 9,970,610 km^ (Stanford, 1992). As of 1 July 2005, Canada's population, 
rounded to the nearest hundred, was 32,270,500 giving the country a population 
density of approximately 3.23 persons per km^. Shown in Figure 1, Canada's three 
northern territories, Yukon Territory, Northwest Territories, and Nunavut, are 
sparsely populated with populations of 31K, 43K and 30K respectively (Statistics-
Canada, 2006). The three territories cover a total area of 3,921,739 km^ and 
account for 41 percent of Canada's land mass but only 0.3 percent of the country's 
population (Statistics-Canada, 2006). However, as noted by Gorman and Paterson 
"Northern Canadian native communities have the fastest rate of population growth 
in Canada and one of the fastest in the world increasing at a rate of 16 percent per 
decade so the demand on the northern sealift will continue to grow into the future. 
The boost in sealift requirements will increase with the expected increase in 
mineral, oil and gas exploration in the north over the coming decades" (Gorman 
and Paterson, 2004, A-6). 
The Arctic Ocean has been referred to as the earth's last frontier. The anticipated 
continued reduction in the Arctic Ocean sea ice could see this ocean being utilized 
as a viable option for marine transportation linking Europe and Asia. In addition to 
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the melting polar ice, Boswell (2006) reports that oil, gas and diamond revenues 
are expected to steadily accrue in Northem Canada this century. 
There appears to be consensus that the Canadian Arctic ice is melting. However, 
the rate of ice melt and what this holds in store for the short and long term future is 
a contentious matter (Birchall, 2006, ill). The annual extent of Arctic ice coverage 
is retreating at a notable rate and considering the predictions of Global Climate 
Models, it is estimated that the Canadian Arctic will experience nearly ice free 
summer seasons starting as eariy as 2050 but probably not before 2100 if the 
current warming trend continues (Falkingham, 2000; Flato and Boer, 2001; 
Falkingham, 2004); this timeframe is somewhat strengthened by others scientist 
working with the Canadian Centre for Climate Modelling and Analysis (CCCma) 
who forecast that the Arctic will have ice-free summers by 2060 (Walsh and Timlin, 
2003, 80). However, Serreze et al. (2007) make worthy mention that the results of 
climate model simulations are scattered and therefore contribute to the uncertainty 
regarding rates of Arctic ice loss through the 21^* century. This uncertainty is 
bolstered by the more recent research finding of Professor David Barber who 
estimates that the Arctic sea should experience ice free summers around 2015 
(Seguin, 2008). With respect to marine transport and the setting up of schedules 
and shipping routes, an important phenomenon to note here is that while there are 
observed increases in the total amount of accumulated open water throughout the 
Eastern and Western Canadian Arctic regions, there is still great annual variability 
in the actual ice conditions. 
Further, a lack of thinner first- year ice and consequently more open water, allows 
for the migration of thicker, multi-year, ice predominately found in the Western 
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Canadian Arctic Into the NWP and the Eastern Canadian Arctic (Stewart et al. 
2007). 
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This multi-year ice has the potential to impede shipping as individually it will pose 
a hazard to navigation and collectively it could create choke points in some of the 
narrower channels in and around the NWP. Regardless of the exact date when the 
Arctic will experience ice free summers, the recent retreat of summer ice in the 
Arctic has resulted In an earlier start and later finish of the annual summer 
navigation season in the Canadian Arctic. Shipping activity in the Canadian Arctic 
has increased as a direct result of this expanded navigational season. As can be 
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seen in Table 1, fishing vessel, bulk carrier, and oil tanker traffic currently make up 
the majority of the increased shipping activity being experienced In the Canadian 
Arctic. 
Table 1 2004 Canadian Flagged Arctic Vessel Traffic 
V e s s e l Type Number of Transi ts 
Barge 1 
Bulk Carrier 18 
Canadian Coast Guard Vessel 1 
Fishing Vessel 44 
General Cargo Ship 11 
Government Icebreaker 5 
Offshore Fishing vessel (>24m) 1 
Other 1 
Passenger Vessel 4 
Passenger/Cruise Ship 8 
Research Vessel 2 





Source: Adapted from Cunningham, E. (naateqaal(5)shaw.ca) 3 October 2006. 
ArcticShlppIng Activity. E-mail to J. Parsons (jim.parsons@ml.mun.ca). 
2.3 Resources and Shipping Potential 
It Is commonly known that the Canadian Arctic is rich in natural resources. In 
support of this statement, Indian and Northern Affairs Canada state that 
"Canada's Northwest Territories, Nunavut, and Arctic offshore hold an estimated 
33 percent of Canada's remaining conventionally recoverable resources of natural 
gas and 25 percent of the remaining recoverable light crude oif (Indian-and-
Northern-Affairs-Canada, 2006, 7). 
On a global scale, Arctic regions including the North Slope of Alaska, the 
Mackenzie Valley Corridor, the Mackenzie Delta, and the Beaufort Sea are rich In 
oil and natural gas resources (Pandey, 2008). More specifically, the combined 
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Heica and Drake Point discoveries on Melville Island have gas reserves estimated 
at almost nine trillion cubic feet (Tcf) (Chan et al.. 2005; Harris, 2006, 238). In 
addition, proven reserves for the Western Sverdrup Basin are 17.5 Tcf of gas and 
1.9B barrels of oil (Chen et al., 2000; Harris, 2006). Ahlbrandt and McCabe (2002) 
report that the Arctic basins hold about 25 percent of the undiscovered petroleum 
resources in the world. 
Chan et el. (2005), in their evaluation report on the economics of high Arctic gas 
development, evaluated several delivery options for the Melville Island reserves: 
• Delivery as Liquefied Natural Gas (LNG) directly to North America's north 
eastern seaboard using barge mounted liquefaction facilities and a fleet of 
up to nine Icebreaking LNG tankers; 
• Delivery as LNG with transhipment in West Greenland using five Arctic 
class tankers and two conventional type tankers; 
• Delivery as Compressed Natural Gas to a Mackenzie Corridor pipeline 
using up to a minimum of eleven Arctic class carriers; 
• Delivery as Gas-To-Liquids (GTL) to North America's north eastern 
seaboard using three Ice strengthened Suezmax tankers. 
Given the increase In global consumption for both energy and finished products, It 
Is likely that resource exploration, recovery, and shipping activities will expand Into 
previously inaccessible areas (National-Research-Council, 2005, 24). As an 
example, construction of the CAD $7.5 B proposed Mackenzie Valley natural gas 
pipeline will likely begin in 2008 with first gas shipping in 2012 (Black et al., 2006). 
However, there have been some delays with the commencement of construction 
for the pipeline which could now begin In 2011 with gas flowing by 2015 
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(Oil_and_GasJnquirer, 2008). The delays are connected with environmental 
impact studies and the local inhabitants. 
With respect to tourism In the Canadian Arctic, cruise ship activity has steadily 
increased since 1984 and it is expected to do so, in increasing numbers, in the 
future (Stewart et al., 2007). Of the 27 cruise ship transits through the NWP 
between 1984 and 2004, 14 were made by icebreakers and thirteen were made by 
ice strengthened vessels (ibid). While no cruise ships transited the NWP in 2005, 
there were five cruise ship visits to Nunavut and Nunavik (Mariport-Group, 2007, 
82). Recently, the company Cruise North Expeditions has been established and 
will commence tours of the NWP in 2009. The company is owned and operated by 
the Inuit of Northern Quebec (Cruise-North, 2009). The Norwegian company 
Cruise North has recently acquired the vessel Tram" to carry out cruises along the 
west coast of Greenland (Cruise-Nonway, 2009). Given the close proximity to 
Canada, it is conceivable that this vessel may venture into Canadian Arctic waters 
in the future. Without icebreaker assistance or ice strengthened cruise ships, the 
intrusion of multi-year ice into the Eastern Canadian Arctic, along with the 
variability in the annual sea ice conditions noted earlier, will most likely complicate 
the advance planning of an itinerary which is a pivotal component of the cruise 
ship business. 
With respect to fishing operations, Arctic fishing fleets have already begun to 
follow the fish stocks that migrate northward as the ice edge retreats (National-
Research-Council, 2005, 24). Recently, several vessels belonging to Nunavut 
corporations have begun to fish shrimp and turbot in the Davis Strait region 
between Baffin Island and Greenland. 
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With respect to mining activity, the Canadian Arctic is currently one of the largest 
producers of diamonds in the world. Helping with this status are the mines at 
Jericho, Diavik, Ekati, and Snap Lake (Natural-Resources-Canada, 2008). There 
is also the Raglan nickel mine at Deception Bay which is expected to ship 150K 
tonnes per year through to 2015 (Mariport-Group, 2007). and the Voisey's Bay 
nickel mine in Labrador. In the near future, the Mary River iron ore project on 
Baffin Island is expected to ship about 12M tonnes per year. Gold mines and 
prospects at Baker Lake, Meliadine, High Lake, Hope Bay and Ulu are expected to 
influence Arctic shipping as is the Kiggavik uranium prospect (ibid). 
2.4 Current and Future Shipping Activity 
Profitable shipping companies constructing new tonnage will almost certainly have 
some form of forecast of the expected future demand for their new tonnage. 
Depending on the performance requirements of the vessel, building ice 
strengthened vessels capable of navigating in Arctic waters can take years to 
construct. With reference to the building of icebreakers for the Canadian Arctic, 
these vessels can cost as much as CAD $500M and take up to 10 years to build 
(CBC-News, 2006a). Discussed further in Chapter 3, the Canadian government 
recently earmarked CAD $750M for the design and construction of a new 
icebreaker. 
Ship building is a very labour and capital intensive undertaking and there are few 
shipyards in the world specializing in the construction of vessels capable of both 
icebreaking and significant cargo transport; ships built purely for icebreaking have 
very limited cargo carrying capacity. Aker Finnyards in Helsinki, Finland is on the 
cutting edge of technology in building vessels capable of both icebreaking and 
cargo transport. 
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It is reported that several companies exploring extensive oil and gas fields in the 
Arctic regions have begun to charter the majority of existing icebreakers and ice-
strengthened ships for the foreseeable future (National-Research-Council, 2005, 
25). According to Mikko Niini of Aker Arctic Technology, Inc., many orders for 
double-acting tankers have been placed and the demand for such vessels that can 
break ice and transport cargo is expected to grow (ibid). 
Any increase in activity in the Arctic will increase the necessity to respond to 
accidents and create a greater need for law enforcement in Ice margin areas, 
which will increase the need for ice-capable ships in the Arctic (ibid). A recent 
incident off Barrow, Alaska during August 2008 saw three vessels stuck in ice 
approximately 60 miles north of Point Barrow. While the United States Coast 
Guard icebreaker "Healy" was dispatched to help the stricken vessels, it was 400 
miles away and would have taken two days to get on scene (Wong, 2008). The 
stricken vessels managed to free themselves from the ice before the "Healy" 
arrived. This incident resulted In Alaskan Senator Lisa Murkowski calling on the 
White House to endorse construction of more United States Icebreakers 
(Murkowski, 2008). Many nations meet their needs for Icebreaking services by 
relying on non-military operators as viable alternatives as a result of gains in 
efficiency of operation and improved continuity of staffing for this specialized 
activity (National-Research-Council. 2005, 31). 
With respect to Canada's infrastructure resources, some believe that Canada 
presently has insufficient resources to enforce its sovereignty in the Canadian 
Arctic while others are of the opinion that Canada's effort in enforcing Its 
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sovereignty in the region is sufficient (Carnaghan and Goody, 2006). According to 
Mr. George Da Pont, the new Canadian Coast Guard commissioner, 
"while the Canadian Coast Guard already has a major role in the Arctic, nothing 
has been decided on whether it will play a larger part in the future" (Binkley, 2006, 
9). 
In addition, Da Pont also goes on to suggest that neither the Russians nor the 
Canadians have the commercial infrastructure in place to support increased vessel 
traffic in their respective Arctic w/aters. 
2.5 Ice Strengthened New Builds 
The Russian icebreaker "50 Years of Victory", under construction since 1989, was 
launched in April 2007. Exploitation of oil and gas resources in Russia's Arctic, in 
addition to increased traffic along the Northern Sea Route, will continue to place 
demands on the Russian icebreaker fleet and reports indicate that Russia will 
need between six and ten nuclear-powered icebreakers in the next 20 years 
(NOVOSTI, 2007). In addition to the increased number of required icebreakers, 
reports indicate that Russia will also have to build 55 ice resistant tankers and 
storage tankers plus 20 ice-resistant gas carriers (SIKU-News, 2007). Russian oil 
major Rosneft has recently put its first ice strengthened tanker into service and 
plans to add two more ice strengthened vessels to its fleet in 2009 (Barents-
Observer, 2008b). 
While the United States has not made public any immediate plans to construct or 
acquire new ice breakers, an assessment of the United States polar icebreaker 
needs identified gaps in their ability to fulfil Coast Guard missions in the Arctic and 
to ensure access to ice covered waters independent of ice conditions (National-
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Research-Council, 2007, 81). Unlike the Unites States, Canada has eamiarked 
CAD $750M to replace its oldest icebreaker in 2017. 
As discussed further in Chapter 3, companies such as ConocoPhillips and others 
are actively engaged in the constnjction of ice strengthened tankers and bulk 
carriers. Russia's mining and metallurgy giant Norilsk Nickel is another such 
company with a fleet of Arctic class vessels enabling self sustainability in ice 
covered waters and consequently the cutting of costs associated with availing of 
expensive icebreaker services from the state-owned nuclear powered fleet 
(Barents-Observer, 2008a). 
2.6 Considerations for Planning Future Activity 
In terms of forecasting accuracy, it is most often observed that the closer the 
forecasted date or period is to the current day situation the more accurate the 
forecast will be. With respect to maritime transportation, a major reason for this 
may be due to the fact that in the short term, say a day or a week, most influential 
factors are relatively constant and difficult to change. However, in the long term, 
say years or decades, the same influential factors would not be considered 
constant and thus liable to change. As an example, if the price of coal dropped 
significantly below that of diesel, ships burning diesel could change from diesel to 
coal but it would take weeks or months in order to change out the ships main 
engine. With respect to how sea ice in the Canadian Arctic will present itself in the 
future there are considerable variations in model applications and outcomes put 
forward by those studying such activity (Zhang et al., 1998). Needless to say, if the 
Federal Government of Canada knew exactly how the future ice conditions would 
present itself, the task of determining resource requirements and allocation in 
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ternis of CCG icebreakers would be made easy. Stated simply, without ice. there 
would be no need for icebreakers. 
With respect to forecasting distant transportation requirements, McDaniel (1972) 
notes three factors that need to be considered and taken into account: 
• The process of technical innovation; 
• The general relationship among factors influencing change; 
• That forecasting can only be undertaken in the context of transportation 
history. 
With respect to technical innovation, if merchant cargo vessels can be 
economically built with the capability of Arctic Class icebreakers, whilst 
maintaining their respectful cargo carrying capacity, then the need for vessels 
constructed solely for the purpose of breaking ice In assisting other vessels would 
be rendered obsolete. Aker Finnyards Inc. located in Finland Is on the cutting edge 
of technology with respect to building icebreaking cargo vessels. One of their more 
recent new builds was the Arctic container vessel "MS Norilskiy Nickel" which was 
delivered on 11 April 2006 to the Russian mining and metallurgical company 
Norilsk Nickel. The vessel Is a prototype based on the double-acting ship concept 
developed by Aker Yards, capable of breaking 1.5 m ice and can navigate the ice-
bound Arctic Ocean throughout the year without the assistance of ice breakers 
(Aker-Yards, 2006b). 
In light of McDaniel's three factors noted above, it would be fair to suggest that 
Canadian Federal Government plans for CCG icebreaking services in the Arctic 
should heavily weight the general relationship among factors influencing change. 
Included In this would be any involvement of the private sector in terms of altering 
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the current role of the CCG in the region. Given that transportation is most often a 
means to an end, a complete forecast will need to give attention to each of the 
elements or factors influencing the process under consideration (McDaniel, 1972, 
369). The framework shown in Figure 2 highlights many of the factors needing to 
be taken into account in ascertaining an appropriate level of future private 
involvement with respect to the role of the CCG in providing icebreaking services 
in the Canada Arctic. 
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In light of the above, it would be deemed essential that in order to establish an 
economically viable maritime industry, as with most all industries, an integrated 
system of planning, development, and operations will need to be implemented 
(Moore and Pomrehn, 1971, 133). 
2.7 Conclusion 
While the exact date as to when the Canadian Arctic will experience ice free 
summers is uncertain, what is certain is that Arctic sea ice is retreating and the 
shipping seasons are becoming longer. However, seasonal variability of sea ice 
conditions will continue to impede Arctic navigation. Consequently, icebreakers 
and ice strengthened vessels will be required in the exploitation and safe transport 
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of the abundant supply of the Arctic's natural resources. While Russia and some 
private companies have commenced with the building of new icebreakers and ice 
strengthened vessels, the United States and Canada appear to lag behind. The 
CCG is unable to operate on a year round basis in the Canadian Arctic and the 
Canadian Government does not plan on replacing its oldest icebreaker until 2017. 
Regardless, some Canadian mining companies are planning to operate year round 
in the Arctic in the very near future. Therefore, these companies will need to be 
self sufficient in terms of ice breaking capabilities and thus will need to rely on 
private industry involvement when it comes to icebreaking services. The next 
chapter will report on precedents and best practice for private involvement, 
considering shifts in economies from public to private sectors and examples of 
countries that are availing themselves of the private sector in the provision of 
icebreaking services. Among other things, it will examine the administration of 
transportation and Arctic development in Canada. 
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Chapter 3 Approaches to Privatization and P3s in the Marine Sector 
3.1 Introduction 
As discussed in Chapter two, the development of the Arctic is expected to 
increase significantly in the near future. This rejuvenated interest in developing the 
Arctic is being spurred on by climate change and the recent retreat of Arctic sea 
ice, the growing population of the Arctic's indigenous peoples, and the global 
demand for minerals, oil, gas, fish and tourism. While the Canadian government 
appears to be interested in the future development of the Arctic, it is expected, as 
has been experienced in the past, that the private sector will be instrumental in 
leading the way. While it is anticipated that there will be an increased demand for 
icebreaking capability during the future development of the Arctic, Canada's fleet 
of Arctic icebreakers is old, inadequate and in desperate need of modernization 
(Auditor-General, 2007). The anticipated supply of icebreaking capability may 
have to be provided by the private sector. 
In this chapter we look at one of Canada's eariier engagements of the private 
sector in helping with the provision of government marine services involving ice. 
We identify and look at the various views of shifting economies from public to 
private sectors and to delineate the areas of current and potential use of PPPs in 
Canada. We examine some of the barriers to the provision of icebreaking services 
and highlight examples of countries that are availing of the private sector in the 
provision of icebreaking services. In addition, we consider Canada's dependency 
on dependable transportation while at the same time identifying that little attention 
appears to be given to transportation technology research. We conclude by 
looking at government accountability, private versus public sector efficiency, and 
the administration of transportation and Arctic development in Canada. 
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3.2 The History of and Responsibility for Icebreaking in Canada 
Self-governance, the beginning of independence from the United Kingdom, in the 
Dominion of Canada came about with the British North American Act of 1867 and 
with the 1867 Act came the authority for the Icebreaking activities of the federal 
government (Canadian-Coast-Guard, 2001). Over the years, responsibility for 
icebreakers and icebreaking have been added and the responsibility has been 
transfen-ed to different federal, government departments with the most recent 
transfer being to the Minister of Fisheries and Ocean, via the Oceans Act, in 1997 
(Ibid). Canada's history in its geographically vast Arctic includes the establishment 
during the 1920's of regular patrols during the short Arctic summer season, the 
opening of the port of Churchill during the 1930's, and the re-supply of the Distant 
Eariy Warning Line in 1957(ibld). 
As alluded to above, the history of icebreaking with respect to the development of 
Canada dates back to the eariy/middle 1800's with the building of the vessel "Chief 
Justice Robinson" in 1842 (ibid). The vessel was a commercially owned passenger 
steamer designed and used for icebreaking in the Great Lakes. Subsequently, in 
1855 the govemment decided they had a role to play in the provision of services to 
shipping off the Dominion's east coast and from 1855 to 1859 thereby funded two 
vessels, the "Queen Victoria" and the "Napoleon III", to tow sailing ships between 
the ice floes whilst they were engaged in salvage work and supplying lighthouses 
(Ibid). Although funded by the government, the two vessels were operated by a 
private contractor in return for fees of service until 1859 when the government took 
over operation of the two vessels as the user pay Idea failed (ibid), in more recent 
times, and as discussed In further detail In Chapter four, a study was conducted In 
1994 by Consulting and Audit Canada to seek feasible ways of improving the 
efficiency of DFO and TC In delivering services to the Canadian public. The study, 
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conducted on behalf of DFO and the CCG, then a part of TC, concluded that the 
creation of a crown corporation was the alternative offering the largest potential 
savings and most acceptable to the fleet management community (Consulting-
and-Audit-Canada, 1994, 53). To date, this has not been done. The report also 
concluded that with respect to the option of privatising the ownership and 
operation of the fleet, which according to the report would take a long time to 
implement, it would first be necessary to establish a crown corporation to operate 
the combined fleet (ibid, 13). 
3.3 The Public-Private Continuum 
Privatization is a complex social reality, more of a concept than a definable 
undertaking or process. The word itself is said to have been coined by Drucker in 
the late 1960's (Chapman, 1990). While widely practised in varying fomis during 
the reign of Thatcher and Reagan during the 1980's, in the UK and USA 
respectively. Punnett (1994, 375) informs that in the UK prior to the Conservative 
government of 1979 this course of government action was referred to as 
'denationalization'. The UK and USA are widely documented as the forenjnners of 
privatization. However, in 1974 Chile, in reaction to the socialist government, 
developed probably the most extensive privatization program in the worid (Sader, 
1993, 7). Deemed by many as the Father of Economics, Adam Smith helps to 
explain the concept and offers one of the eariiest rationales for privatization 
(Skinner, 1974), 
"In every great monarchy of Europe the sale of Crown lands would produce a very 
large sum of money, which, if applied to the payment of public debts, would deliver 
from mortgage much greater revenues than any which those lands have ever 
afforded the Crown"(Smith, 1776). 
As alluded to in Smith's statement above, the keys elements of privatization are 
seen as the introduction and promotion of competition, and the transfer of 
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ownership for the production and procurement of goods and services; in the UK 
privatization is defined as the transfer of government-owned industries to the 
private sector while in the USA it often means the contracting out of government 
provided services to private firms (Beesley and Littlechild, 1983; Peacock, 1984; 
Posner, 1984; Dunleavy, 1986; Pirie, 1988). 
The act of privatization pursued in the UK during the 1980's subsequently 
attracted significant global attention (Jones, 1991; Frydman and Rapaczynski, 
1992; Poznanski, 1992; Ghosh, 1993; Steiger, 1995). While there appear to be 
many proponents with positive views towards privatization, there are those who 
argue that mass privatization is not a feasible option for many transitional 
economies or in situations where profitable public firms exist (Iyer, 1988; Anderson 
et al., 1997; Majumdar and Ahuja, 1997). Regardless, on a global scale it is 
reported that more than 15K state owned enterprises were privatized between 
1980 and 1992 (Sader, 1993; McFetridge, 1997, 9). While 1995 was reported as a 
record year for privatizations, with state sell-offs estimated at US$ 73B in at least 
45 countries (Economist, 1996, 5) this record was more than doubled in 1997 with 
US$ 157B raised from global privatization (Sader. 1993; Tynan, 2003). 
While Federalism conjures up images of the welfare state carrying out the duties 
that proved impossible for the private sector to undertake, reprivatisation is fronted 
as the redoing of that which is now quite capable of being done by the private 
sector rather than federal, provincial or municipal governments (Drucker, 1969, 
234). With respect to this redoing, it appears that advances in technology deserve 
the credit for reforming the transportation sector, technology has altered the supply 
side of the transport market (Estache and Rus, 2000, 7). Contemporary writers 
highlight privatization, unashamedly a policy movement initiated from political 
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origins and objectives, as a dominant feature of the 1980's and associate it heavily 
with neoconservative business elites and political leaders such as Thatcher and 
Reagan (Haque, 1996, 513; Hodge, 2000). Generally speaking, privatization 
usually results in users paying for a service which was originally free or cost very 
little after subsidization from taxpayers. Vickers and Yarrow (1988, 45) stress the 
difference between privatization and liberalization, characterising privatization as 
the transfer of ownership and liberalization as the unleashing of competitive 
forces. The word 'privatization' is comparatively new and was scarcely used in 
political or economic literature prior to 1979 (Pirie, 1998, 3). Despite its youth, the 
Table 2 Definition of Privatization Activities 
Group Activities 
Denationalization Selling the whole enterprise (i.e., divestment) 
Selling complete parts of the enterprise 
Selling a portion of the enterprise 
Selling to the workforce 
"Giving" to the public 
"Giving" to the workforce 
Liquidation 
Load Shedding Encouraging exit from state provision 
Withdrawal 
Encouraging alternative institutions 
Privatization of production Contracting to the private sector 
Franchising 
Payment of grants to private suppliers 
Distribution of vouchers to private consumers 
Diluting the public sector 
Subsidizing private sector arrangements that 
undermine public sector provision 
Deregulation/liberalization Right to private substitution/competition 
Curbing state powers 
Repealing monopolies 
Encouraging small scale trials 
Buying out existing interest groups 
Deregulation via voluntary associations 
Privatization of finance Charging for previously non-priced goods and 
services (i.e., user pays) 
Voluntary provision of services 
Source: (Hodge, 2000, 15). 
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concept of privatization conjures up a wide range of views, collaborations, and 
associated activities (Estache and Rus, 2000). With respect to activities, (Hodge, 
2000, 15) provides various definitions of privatization activities as shown in Table 
2. With respect to the process of transferring from public to private economy. Pine 
(1998) examines 21 methods, many of which are similar to Hodge's activities, of 
dismantling the public sector and dealing with the issues put forward by the 
various interest groups, see Table 3. 
Table 3 Methods of Dismantling the Public Sector 
1) Selling the whole by public share issue 
2) Selling a proportion of the whole operation 
3) Selling parts to private buyers 
4) Selling to workforce or management 
5) Giving to the workforce 
6) Contracting out the service to private business 
7) Diluting the public sector 
8) Buying out existing interest groups 
9) Charging for the service 
10) Setting up counter-groups 
11) Deregulation via private associations 
12) Encouraging alternate institutions 
13) Making small-scale trials 
14) Repealing monopolies to let competition grow 
15) Encouraging exit from state provision 
16) Using vouchers 
17) Admitting demand pressures 
18) Curbing state powers 
19) Applying closure proceedings 
20) Withdrawal from the activity 
21) The right to private substitution 
Source: (Pirie, 1998). 
Closer to the focus of this research, TC defines commercialization as the 
introduction of market discipline and business principles into traditional 
govemment activity; made possible through government agencies, of which the 
CCG became one on 1 April 2005, not-for-profit organizations, PPPs, crown 
corporations, and privatization (Transport-Canada, 2006). 
The public-private continuum spans from fully public to fully private. Payson and 
Steckler (1996, 40) identify nine possible combinations in this continuum. They 
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are, commencing from the fully private side, operation and maintenance contract, 
super-turnkey development, wraparound addition, lease-develop-operate, 
temporary privatization, buy-build-operate, build-transfer-operate, build-operate-
transfer, build-own-operate. They are described in detail in Table 4. 
Table 4 Possible Combination of the Public-Private Continuum 
1) Operation and Maintenance Contract (O&M) - a public facility owned by 
the government is operated under contract by a private partner 
2) Super-Turnkey Development - the public sector defines the performance 
objectives of a facility which will subsequently be designed and 
constructed by a private partner who. upon completion, will be 
reimbursed by the public for the construction and will then commence 
operations of the facility under contract 
3) Wraparound Addition - the financing and construction of an addition to 
an existing public facility is carried out by a private developer who then 
operates both facilities for a specified time period or until the investment 
plus a reasonable return are made 
4) Lease-Develop-Operate (LDO) - in consideration for agreeing to invest 
in the improvements of an existing facility, a private developer is granted 
a long-term lease to operate and expand the facility until recovery of the 
investment plus a reasonable return over the term of the lease is made 
5) Temporary Privatization - in consideration for the renovation or 
expansion of an existing public facility by a private partner, the facility is 
transferred to the private partner who then owns and operates the facility 
for a specified time period or until the investment plus a reasonable 
return are made 
6) Buy-Build-Operate (BBO) - in consideration for renovating or expanding 
an existing public facility, the facility is transferred to a private partner 
who then owns and operates the facility in perpetuity 
7) Build-Transfer-Operate (BTO) - upon completion of a facility financed 
and built by a private developer, ownership of the facility is legally 
transferred back to the sponsoring government who in turn lease it back 
to the developer under a long-term lease during which the developer 
operates the facility and has the opportunity to recover its investment and 
a reasonable return through user fees and commercial enterprises 
8) Build-Operate-Transfer (BOT) - under a franchise agreement, a private 
developer will finance, build, operate, and collect user fees on a facility 
for a specified time period, after which ownership of the facility is 
transferred to the public sector 
9) Build Own Operate (BOO) - subject to possible regulatory constraints, a 
private developer will finance, build, own, and operate a facility in 
perpetuity 
Source: (Payson and Steckler, 1996, 40). 
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3. 4 Current and Potential Public-Private Partnerships in Canada 
Landry (1993, 344) informs that since 1984, the Federal Government of Canada 
sold 20 crown corporations and reduced employment in crown corporations by 
neariy 80K through various forms of privatization, restructuring, and productivity 
gains. With respect to Canadian private involvement in the provision of port and 
seaway services, as of 31 December 2000. TC had in various ways terminated or 
relinquished its interest in 382 of the 542 port facilities under its control (Canada-
Transportation-Act-Review-Panel, 2001). 
The St. Lawrence Seaway, gateway to the heartland of Canada, serves 15 
international ports and some 50 regional ports in Canada and the United States. 
And, while Canada and the United States share management of the Seaway, the 
Canadian government transferred management and operations of its portion of the 
Seaway to a private-sector management group, the not-for-profit St. Lawrence 
Seaway Management Corporation, in October 1998 (Canada-Transportation-Act-
Review-Panel, 2001; Great-Lakes-St.-Lawrence-Seaway-System, 2007). 
A more recent Canadian example of a public-private partnership is that of 
RADARSAT-2; providing improved surveillance and monitoring capabilities that 
will provide critical data for the active management of natural resources and 
monitoring of the Arctic environment (Industry-Canada, 2007). The nature of this 
high technology partnership is indicative of what Landry (1993, 344) describes as 
quasi-public organizations engaged in applied industrial research and technology 
transfer of which governments have become involved owing to the assumption 
that market incentives were not satisfying the needs of the economy. An example 
of a successful PPP in the oil and gas industry is the Sierra Yoyo Desan Road 
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project in northern British Columbia (Van-Horne-lnstltute. 2007). In helping define 
PPPs, Payson and Steckler state that 
"Public-private partnerships in infrastructure are cooperative ventures between 
governments and private entities to develop or improve public-purpose 
infrastructure. T"/?e infrastructure may be transportation-related , utility-
related , or related to one of many other government functions " (Payson and 
Steckler, 1996, 33). 
In Canada, PPPs are seen as a new way in which to deliver infrastructure and the 
associated projects. A 2006 survey conducted by Ernst & Young Orenda 
Corporate Finance Inc., which interviewed 16 of Canada's leading decision 
makers in the PPP market, found that while Canada is making significant progress 
in establishing a stable and efficient market for PPPs, there Is still much needed 
work to be done by both the public and private sectors in attracting much needed 
interest to the dynamic PPP marketplace (Philpotts, 2006). Going fonward, it is 
expected that the government will increase the opportunity for such private 
involvement and in addition they will, with the help of the private sector, make 
availing of PPPs more desirable by standardizing the processes and 
documentation requirements. 
According to Payson and Steckler (1996), the manner in which the public and 
private sectors share risks, responsibilities, and rewards helps define a PPP. As 
with most types of successful partnerships, in fostering a successful PPP, it will be 
paramount for the strengths of both entities to complement each other. The 
responsibilities attached to most public-private projects include: 







• Revenue collection. 
The legal, political, and financial environments along with the unique 
circumstances of the project, such as the natural environmental challenges, will 
help dictate the appropriate public-private structure for the project. From a financial 
perspective, evolving financial models may make it easier to avail of foreign 
investment for the development of Arctic infrastructure (Van-Horne-lnstitute, 
2007). 
3.5 Barriers to Entry in the Icebreaker Sector 
The more obvious barriers to entry with respect to the building of Arctic class 
icebreakers include: 
• Significant financial cost; 
• Skilled and unskilled labour requirements; 
• Years required to build; 
• Technology requirements needed to build; 
• International classification requirements that need to be agreed upon and 
met. 
As of February 2006 there were 50 Polar and Baltic class icebreakers in the world 
fleet (National-Research-Council, 2007, 59). With respect to the outright buying of 
a ship, especially an Arctic icebreaker, the undertaking is capital intensive and 
may require years to plan, design and construct. Icebreaker models vary and 
could take up to CAD $500M and ten years to build (CBC-News, 2006a). The 
CCG icebreaker "Louis S. St-Laurent", built in 1969, was completed at a cost of 
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CAD $80M at the time (Priestley, 2006). The Federal Government of Canada has 
earmarked CAD $720M to design and build an icebreaker in Canada to replace 
the "Louis S. St-Laurent" in 2017. The amount of CAD $720M was seen as a 
starting amount to open the door with Treasury Board and it was hoped that there 
would be more funding to follow (Jackson, 2008). This new icebreaker, to be 
named the "John G. Diefenbaker", is expected to take eight to ten years to design 
and build (Office-of-the-Prime-Minister, 2008) and will not be capable of year-
round navigation in the Canadian Arctic (Jackson, 2008). The National Research 
Council in its assessment of polar icebreaker needs for the United States expected 
that the entire process of getting new icebreakers into service would take eight to 
ten years (National-Research-Council, 2007, 9). 
With respect to decision making regarding the ideal model type, the technology to 
incorporate and where best to build an icebreaker, the procurement process for a 
private company may be shorter than that of a government agency. There will be 
less uncertainty as to who will be able to procure faster if, as may or may not be 
the case with Canada, the country does not have the ability to build ships of the 
desired type but there is public pressure to build locally regardless of the 
shipbuilding technology and capabilities outside of the domicile country. A private 
company will most likely be able to have an icebreaker built wherever it sees fit. In 
her 2007 Status Report, the Auditor General of Canada stated concerns pertaining 
to the CCG vessel replacement plan. The plan, formally referred to as Fleet 
Renewal Plan 2006 to 2030, was outdated and unrealistic in that it called for the 
building of ten vessels by 31 March 2011 when a minimum lead time of five years 
would be required to procure the vessels. Also, the plan made no mention of Arctic 
icebreakers but rather to offshore fishery research and patrol vessels (Auditor-
General, 2007). In his case study on PPPs in Canada, Poschmann (2003) noted 
36 
that even when the managerial and technical issues of a project are similar the 
publically financed infrastructure project will tal<e much longer to develop and 
complete. Table 5 below shows that the six CCG Arctic icebreakers currently in 
service were built in four different Canadian shipyards. While the rationale for 
building in four shipyards may have been political, one could postulate that yard 
efficiency would most likely have been improved had the icebreakers been built in 
fewer shipyards. 
Table 5 Builders of the CCG Arctic Icebreaker Fleet 
Name of Vessel Built Builder 
Sir Wilfrid Laurier 1986 Port Weller Drydock, St. Catherines 
Des Groseillers 1982 Port Weller Drydock, St. Catharines 
Pierre Radisson 1978 Burrard Dry Docks, Vancouver 
Louis S. St-Laurent 1969 Canadian Vickers, Montreal 
Terry Fox 1983 Burrard Yarrows, Vancouver 
Henry Larson 1987 Versatile Pacific Shipyards, Vancouver 
Source: Author. Informa lion provided by Singh, L. (sinqhl(5)dfo-mpo.qc.ca) 29 
March 2006. CCG Arctic Budget. E-mail to J. Parsons 
(jim.parsons@mi.mun.ca). 
Politics aside, it is not certain if Canada, given that it has not built an icebreaker 
since 1987 could be as competitive as the Finnish or Russian shipyards in the 
planning, designing and construction of an Arctic class icebreaker. Icebreaking 
technology is dynamic and constantly improving. Canada's latest involvement, of 
any significance, in shipyard work with icebreakers was the 2002 conversion of the 
de-commissioned "Sir John Franklin" into research vessel "Amundsen" and the 
rebuilding and re-commissioning of the "Louis S. St-Laurent" in 1993. During late 
2006/early 2007 there were six icebreakers under construction in the world's 
shipyards, three in Finland and three in Russia (National-Research-Council, 2007, 
62). With respect to icebreaking technology and icebreaker construction, the 
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Finnish company Aker Arctic Technology Inc. is currently one of the most active 
globally and has ties to over 70 years of history in icebreaker construction (Aker-
Yards, 2006a; Hammer. 2006). With respect to the total production of icebreakers, 
Finland has built more than any other country (Jones, 2008, 55). 
3.6 Using Competition to Overcome the Barrier of Capital Cost 
VIckers and Yarrow (1986, 333) identify a way around the crucial entry barrier of 
huge capital cost when they state that privatization via franchising or contracting 
out, involving competitive tendering, has a greater impact on market structure than 
the outright sale of a public enterprise. This would be especially true in the case 
where public monopoly assets are sold only to one private company, i.e. the CCG 
icebreakers are sold to one private organization. Haarde (2008), having 
experienced situations where privatization went wrong, cautions against the 
privatization of natural monopolies. Vickers and Yarrow (1988) note that in the 
case of natural monopoly conditions, or where competition is impossible or 
undesirable and major externalities exist, it is possible to argue that public 
management may be better suited than private management in terms of doing a 
better job at economic efficiency. To the extent where regulators are unable to 
impose price caps on uncontrolled monopoly operators in the private sector, 
Estache and Rus (2000) would appear to support this stance; operators are 
considered inefficient when they intentionally keep the price much higher than the 
cost of providing services to a new user. Notwithstanding the above, McDavid and 
Schick (1987) in their study on municipality waste collection arrangements, one 
having periodic competition and the other a permanent public monopoly, in the 
Greater Vancouver area found that competitive pressure was a critical incentive to 
improve efficiency. Poschmann (2003, 4) also notes the important role that 
competition plays in successfully bringing internal functions to the outside market. 
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Without competition there is little incentive in the short term to cut cost and 
innovate (Pirie, 1998, 34). However. Poschmann (2003, 3) suggests that in the 
long term managers are not without incentives, since the likelihood of a pooriy 
performing project, coming in over budget and behind schedule, may attract public 
attention and affect elections and subsequently the manager in charge of that 
project. However, on the premise that the general public can often soon forget, the 
refuge for the public manager may be that the project will take several months or 
years to develop and complete, during which time much could be purported as 
having influenced the project's poor performance. 
In looking closer at competition and the market, Estache and Rus (2000) make 
clear distinctions between competition in the market and competition for the 
market, and infrastructure and superstructure. Competition in the market is 
portrayed as being analogous to the contestable mari<et described above, in which 
there is free entry and exit, and can be accomplished by the vertical and horizontal 
unbundling and separation of Infrastructure and superstructure. Such competition 
is considered effective in ensuring the long-run sustainability of efficiency gains. In 
light of this research, infrastructure may be viewed as a safe route through ice 
infested waters and superstructure being the icebreaker that created the route. 
Competition for the market has to be created by governments through an auction 
like process which results in potential monopolist competing against each other for 
the right to be the sole service provider. The aim of the auction is to create the 
same efficiencies associated inside a competitive market and to ensure that these 
efficiencies are passed on to the users. In terms of efficiency, Estache and Rus 
(ibid, 28) note the difference between static and dynamic efficiency. Static 
efficiency is characterized as minimizing costs and allocating resources for the 
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greatest societal yield, and dynamic efficiency aims for the right amount of 
innovation and investment to ensure that an operator can meet future demand. 
3.7 Self Sufficiency of the Private Sector in Icebreaking Capability 
Apart from dedicated icebreakers, merchant cargo vessels are also capable of 
being built to operate in ice covered waters. This was evident with the self 
sufficient icebreaking approach (i.e. Canadian Coast Guard icebreakers were not 
relied upon to assist in vessel operations) taken by Canadian Marine Drilling 
(Canmar), a wholly owned subsidiary of Dome Petroleum Ltd., when carrying out 
oil exploration in the Beaufort Sea during the 1980s. More recently in 2006, 
Fednav had the "Umiak 1", a 31,500 DWT icebreaking bulk carrier built in Japan 
(Fednav, 2007). The "Umiak 1", see Appendix 1. is the most powerful vessel ever 
built of its kind with approximately 29,500 HP and is only slightly less powerful 
than Canada's largest icebreaker the "Louis S. St-Laurent" with approximately 
31,500 HP. The "Umiak 1" was built to operate in the Canadian Arctic without the 
assistance of a Canadian Coast Guard icebreaker. 
In adding to this self sufficiency trend of operating independently of icebreaker 
assistance in ice covered waters to facilitate oil shipments from its Varandey 
project in Russia, ConocoPhillips have recently had built in Korea, three of the 
world's largest icebreaking oil tankers, see Appendix 1, at 92,000 tons 
displacement, and have also had built In Singapore two icebreaking support 
vessels, see Appendix 1, to assist with the Varandey project oil tankers (Noble, 
2008). The Russian shipping company Norilsk Nickel is another example of self 
sufficiency in ice covered waters. The company expects to have five icebreaking 
cargo vessels in its fleet by 2009; aiming to cut shipping cost up to 30 percent by 
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securing independence from Russia's nuclear powered icebreakers (Barents-
Observer, 2008a). 
3.8 Private Involvement in the Provision of Icebreaking Services Globally 
Drucker (1969), believing that governments were better suited for making 
decisions than they were at executing them, contended that decision making in 
public policy ought to be separated from the actual service provision which ought 
to be left to private interest. With respect to the challenges facing the ongoing 
global transformation of the transport sector, Estache and Rus (2000) see the new 
role of governments as regulators to be much tougher than attracting private 
sector interest. This relatively recent attention given to the private sector in the 
provision of public services may be buttressed given the modem advances in 
economic theory, the technological advances in many industries, and that the 
conditions of demand may have changed (Vickers and Yarrow, 1988). At a more 
microeconomic level, within private organizations the operation departments are 
almost always separated from the senior management; if one is busy doing then 
there is little or no time to think about tactical or strategic planning. As alluded to 
earlier, in any case where the government does decide to partner with private 
industry in a PPP arrangement, it is imperative that the rewards commensurate 
with the risks, that the arrangement be made vividly discernable to the public, and 
that contracts properly assign responsibilities and align incentives (Poschmann, 
2003). This is also critically important in other situations of private sector 
involvement in the delivery of services that were exclusively provided for by 
government. In taking a closer look at contracts, and how best to design them so 
as to assist with the appropriate regulation of transport infrastructure, 
superstructure, and services, Estache and Rus (2000) provide details with respect 
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to the minimum requirement of contracts and identify the following as necessary 
elements that will need to be addressed: 
• Description of the specific activity covered by the contractual agreement; 
• Exclusivity; 
• Asset ownership and valuation; 
• Duration; 
• Investment and other obligations; 
• Revenue, tariffs, and regulatory regime; 
• Control and sanctions; 
• Renegotiations; 
o Termination conditions. 
Sweden and Russia have, or had in the case of Russia, arrangements where state 
owned icebreakers are being managed and crewed by private companies. Such 
privatization arrangements may be a possibility for Canada to follow in the event 
that the entry barrier of obtaining significant icebreaking infrastructure proves too 
much for the prevention of a monopolistic situation in which a change of asset 
ownership may not bring about the greatest gains to society. In consideration of 
barriers to entry which may allow for a natural monopoly, as may be possible in 
the situation of an outright sale of CCG icebreaker assets, Yarrow (1986, 331) 
warns that a natural monopolist in vigorous pursuit of profit may engage in anti-
competitive practices that may not be in the greater interest of the public, the 
Canadian taxpayer in this case. 
In the privatization arrangement involving icebreakers in Sweden, there are eight 
icebreakers involved. Through email communication with Mr. Mats Anderson 
(2007), Head of Ship Management with the Swedish Maritime Administration 
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(SMA), it is understood that five of the icebreakers are owned by the SMA and 
three by a private company. Viking Supply Ships AS. with which the SMA has a 
long-term charter party. A private Norwegian company, Oriental Ship Management 
out of its office in Gothenburg, Sweden is responsible for the supply of full 
technical and personnel management to the five icebreakers owned by the SMA 
(Anderson. 2007). Viking Supply Ships AS. is responsible for and undertakes the 
crewing and management of the three icebreakers it has on long-term charter to 
the SMA (Gullne, 2007). 
In the case of Finland, the Finnish Maritime Administration (FMA) is responsible 
for, among other maritime matters, the development of Finland's icebreaking 
policy. While the policy is developed by the FMA, taking into account the 
requirements of its clients, the actual icebreaking services are procured from the 
Finnish state-owned enterprise, Finstaship, or other private companies (Finnish-
Maritime-Administration, 2008). The FMA is also tasked with the gradual opening 
up of icebreaking services to competition from the private sector. With respect to 
financing, the FMA finances its services for merchant shipping through user fees in 
the form of fairway fees and finances the delivery of public services from allotted 
government budgets. With respect to Finstaship, this is a state-owned enterprise 
created in 2004 with, according to their 2005 annual report, valid contracts in place 
until the end of 2006 with the FMA (Mustamaki, 2005). Of particular interest is the 
fact that during the 2005-2006 icebreaking season the Finstaship icebreaker fleet 
was assisted by two foreign icebreakers, one from Sweden and one from Norway. 
The oldest vessel in Finstaship's fleet is the icebreaker "Voima", built in 1954, and 
the newest is the multipurpose icebreaker "Botnica", see Appendix 1, built in 1998. 
After 2006 the FMA incorporated competitive bidding in the procurement of 
icebreaking services. Although competitive bidding has been allowed for, it 
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appears that for now there is little in the way of serious competition for Finstaship 
since they were able to secure a contract with the FMA for the delivery of 
icebreaking services during the 2006-2007 icebreaking season and with it the 
option to extend the contract for the 2007-2008 icebreaking season (Mustamaki, 
2006). 
In the case of Russia the Murmansk Shipping Company (MSC) is a joint stock 
company (JSC) with joint ownership and is the successor of the state enterprise 
MSC founded in 1967 which was formerly the Murmansk State Sea Dry-cargo and 
Passenger Shipping Company founded in 1939. Included in the company fleet are 
the vessels belonging to JSCNorthern Shipping Company and JSC Northern River 
Shipping Lines. Since 1994 the MSC, 25.5 percent owned by the Russian state, 
operated and managed a fleet of eight, state-owned, nuclear and diesel powered 
icebreakers (Khvochtcinsky, 1997; RusNavy, 2008). On account of financial 
reasons, the MSC found itself unable to afford repairs or nuclear fuel for the 
icebreakers under its management. Consequently, in December 1998 Lukoil, the 
second largest oil company in Russia, bought MSC and as of October 2000, 
owned 55 percent of its shares (Nuclear-Threat-lnitiative, 2002). On 27 August 
2008 Atomflot, situated inside of the Russian Nuclear State Corporation Rosatom, 
took over the responsibility of the nuclear icebreaker fleet from the MSC 
(NOVOSTI, 2008; Nuclear.Ru, 2008). The reasons for the change in the 
management and operation of the nuclear icebreaker fleet were put fonward as 
economic mismanagement to the disadvantage of Russian state interest, and that 
it was necessary for the assessment of the current fleet so as to help detennine its 
development perspectives with the aim of strengthening Russia's position in the 
Arctic and along the Northern Sea Route (Barents+Observer, 2008; RusNavy, 
2008). Russia sees the construction of a fleet of new generation nuclear 
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icebreakers, the first of three or four to be delivered by 2015, to be pivotal to its 
transportation and infrastructure programme. Contrary to the accusation of 
economic mismanagement, the MSC contended that federal authorities failed to 
invest in the fleet and consequently they were left responsible for all of the 
maintenance cost which they helped to pay for by using the icebreakers to carry 
tourists to the North Pole (RusNavy, 2008). Russia's newest icebreaker was 
launched in April 2007 and took 18 years to complete, see Appendix 1. During the 
18 years, construction of the icebreaker was interrupted due to a lack of money 
(Zaitsev, 2007). 
In the case of the United States, vessels are leased on an "as and when required" 
basis. For the fiscal year 2006, the Office of Management and Budget (OMB) in 
the USA recently assigned budget authority for the United States Coast Guard 
(USCG) polar icebreaking programme to the National Science Foundation (NSF) 
(O'Rourke, 2008). The USCG owns, operates, manages, and crews three Coast 
Guard icebreakers. They are the "Polar Star", "Polar Sea", and "Healey". In 
addition, the NSF has procured the use of the "Laurence M. Gould" and the 
"Nathaniel B. Palmer" through a private service contract, used to bypass the 
regulatory issues relating to long-term charters to a government agency, with 
Raytheon Polar Services Company, which charters the vessels from their owner 
Edison Chouest Offshore of Louisiana (National-Research-Council, 2007; 
O'Rourke, 2008). The "Nathaniel B. Palmer" was purpose built for the NSF in 1992 
as a single-mission ship for Antarctic research purposes. The "Laurence M. 
Gould", a multi-disciplinary research platform designed for year-round polar 
operations, is used to support research and to resupply and transport researchers 
and staff between Palmer Station and South American ports. Both vessels were 
designed and built with input from the science community and were built under a 
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long-term lease agreement between Edison Chouest Offshore and the United 
States Federal Government (Arden L. Bement. 2006). In light of the above, long-
term agreements were put in place for the procurement of these icebreaking 
research vessels. This is not surprising given the enormous resources required to 
design and build such speciality vessels. Further to the above mention of private 
involvement being availed of by the NSF, during the 2004-2005 and 2005-2006 
austral summers the NSF chartered the use of the Russian icebreaker "Krasin", 
see Appendix 1, to break a channel to McMurdo Station, Antarctica (Arden L. 
Bement, 2006; National-Research-Council, 2007; National-Science-Foundation, 
2007) . The "Krasin" was chartered from the Far East Shipping Company (FESCO) 
and the estimated obligation for fiscal year 2006 was USA $7.2M, with the actual 
amount adjusted to the final schedule and actual fuel consumption (National-
Science-Foundation, 2007). Also, during the 2006-2007 austral summer the NSF 
contracted the use of the Swedish icebreaker "Oden", see Appendix 1, this is also 
the intention of the NSF for the 2007-2008 and 2008-2009 Antarctic seasons (ibid, 
2008) . In 2006 the NSF sent out a Request for Information (RFI) with respect to 
icebreaking services to assist with the re-supply of McMurdo Station. In its 
request, the NSF was interested in a long-term arrangement of ten years or more. 
In addition to the associated mobilization and de-mobilization periods, the annual 
work requirement would consist of approximately six to eight weeks of work in the 
Southern Ocean to open a channel to the McMurdo station pier and to escort a 
tanker and a freighter back and forth between the pier and the open ocean (ibid, 
2006). In the RFI the NSF was not seeking binding offers at the time but 
depending on the information they received they were willing to initiate 
discussions, seek offers, and award a contract with an owner or operator. 
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3.9 Canada's Dependence on Transportation 
Canada has a total of 9,970,610 km=^  of land and fresh water area (Stanford, 1992, 
185) and 202,080 km of coastline (Central-Intelligence-Agency, 2007). Canadian 
exports in 2006 were estimated at CAD $405B free on board (FOB) while imports 
were estimated at CAD $353.2B FOB (ibid). Under FOB contract terms the seller 
is responsible for the cost of delivering the goods on board the vessel. As with any 
geographically vast country with an abundant endowment of natural resources and 
a relatively small population by comparison, estimated at 33,390,141 in 2007 
(ibid), a transportation network providing the ability to export and import raw 
materials and or finished goods will be of paramount importance. Effective and 
efficient transportation, along with a strong naval force have been, and continue to 
be, critical to Canada's development and maintaining its place among the world's 
most advanced economies (Haydon, 2007, 6). While the Canada Transportation 
Act recognizes the principle of establishing effective and efficient transportation, 
many of the charges for government-provided transportation services and 
infrastructure do not reflect the actual costs incurred in providing such services 
(Canada-Transportation-Act-Review-Panel, 2001). Despite Canada's need for 
dependable and efficient transportation, a survey conducted by the Council of 
Canadian Academies' committee on The State of Science and Technology in 
Canada, reported that while 37 percent of respondents felt Canada was strong in 
terms of transport technologies, only 13 percent of respondents believed that 
Canada is gaining ground and trending up with respect to transport technologies 
(Council-of-Canadian-Academies, 2006). According to the Council, the survey was 
distributed through a network of contacts in universities, governments, private 
sector and in the Council's member academies. The Council estimated that the 
survey was distributed to roughly 5K individuals from whom 1.529 completions 
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were received. Canada's lack of investment in transportation research is cause for 
concern given its vast and diverse geography (Transport-Canada, 2008, 6). 
Economic development and exploration of Canada, and the Arctic, has and will 
continue to be heavily dependent upon a reliable transportation infrastructure 
(Canada-Transportation-Act-Review-Panel. 2001). In light of climate change and 
the continual decrease of Arctic ice (Flato and Boer, 2001; Falkingham, 2000; 
Falkingham, 2004; Hupp and Brown, 2006), Canada's involvement and activity in 
the Arctic is anticipated to increase (Department-of-Foreign-Affairs-and-
International-Trade-Canada. 2007) and with this will come an anticipated greater 
demand for the requirement of an efficient and effective transportation network. It 
would seem rather unlikely that significant economic development in the Canadian 
Arctic and the Arctic in general will come about without the involvement of 
icebreakers and ice strengthened cargo vessels. The question could be asked, 
would the economic development of the Canadian Arctic be farther ahead than its 
current state if Canada had had an extended season, or even a year round 
presence, for its icebreakers operating in the Arctic? From an economic 
development perspective, commerce usually follows the flag and not vice versa. 
As of 2007, the CCG with respect to its icebreaking capability is not equipped to 
operate on a year round basis in the Canadian Arctic (Brigham, 2007; Robertson, 
2007; Haydon, 2007. 5). During general conversation with stakeholders at the 
outset of this research it was noted that, depending of the global state of the 
economy, Canada's Arctic will continue to be developed with or without the 
assistance of the Canadian government and the presence of the CCG. 
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3.10 Government Accountability and the Administration of Transportation 
Throughout the world, and recently for the first time in Canada, private individuals 
and scholars appear to be disillusioned with the creditability of public 
administration and its bureaucracy (Landry, 1993, 337; Hague, 1996, 519). With 
respect to transportation, Hatzopoulou and Miller (2008, 154) note that while 
federal and provincial ministries address the issue of sustainable transportation, 
Canada suffers from both a lack of centralized transport-related authority and 
fragmented jurisdiction with respect to the economic, social, and environmental 
impacts of transport. Drucker (1969) stresses that with respect to not only 
transportation, welfare state governments are poor managers and are able to 
provide little more than incompetence. However, the Canadian Government does 
seem to be aware of the changing global transportation environment and that in 
the presence of market globalization, economic integration, new commercial 
strategies and new technologies, strong and viable private companies can be built 
to help overcome Canada's transportation challenges (Transport-Canada, 2006). 
The performance strategy of a non-profit organization, such as a government, is 
somewhat different to that of a publicly traded enterprise as they are not in the 
business to make a profit. Haque (1996, 518) informs that the guiding norms of 
public administration include public accountability, representativeness, equality, 
responsiveness, and welfare. Nevertheless, and in light of a definition of 
economics stating that it is the study of the use of scarce resources to satisfy 
unlimited human wants (Lipsey et al.. 1994, 3), taxpayers would expect 
governments to use their resources efficiently and operate effectively, and that 
those in charge set goals to measure their perfonnance (Hill and Jones, 2007, 7). 
In the case of Canada, the inefficient use of public resources and government 
failure is well documented (Clemens et al., 2004; Clemens et al., 2005; Saul, 
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2008). In their 2005 report on Government Failure in Canada, Clemens et al. 
(2005, 7) note the following methods available to the government in reducing 
waste and overcoming institutional limitations: 
• Rationalization - clearly defining roles and eliminating or restructuring 
activities that are not supportive of core functions; 
• Privatization - changing the stmcture of program delivery through the sale 
of state-owned assets to the private sector for private operation; 
• Public-private partnerships - allows for a complimentary role for 
government while at the same time maximizing the strengths of partners in 
developing infrastructure; 
• Outsourcing - allowing competitive bidding in providing publicly financed 
goods or services; 
• Internal control and monitoring mechanisms - increasing the resources of 
auditors, increasing the scope of audits, and mandatory audit compliance. 
The profitability of a non-profit organization, such as a government, may be 
measured by its ability to operate within its budget or to have surpluses (Head and 
Horn, 1997, 2.9). Government could also aim to increase its level of service while 
not exceeding its allocated budget. While competition and profit are key to private 
sector efficiency models, neither of the two are possible with the Canadian 
Government (Saul, 2008, 264). Irrespective of how things are measured or 
justified, Boothroyd (1978, 129), in talking about handling disagreement and the 
lack of clarity, avails of the word profit as one pointing to such an enormous range 
of situations, and likewise associated characteristics, that it is virtually useless for 
conducting debates. The word profit, according to Drucker (1969, 146) has 
different meanings and is viewed as a measurement of the allocation of capital 
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resources in traditional economics, belonging to a moral category and having an 
ideological attitude, while it is viewed as the cost of uncertainty in grovyrth 
economics. With reference to publicly traded organizations, the ultimate goal of 
strategy is to maximize the value of an organization to its shareholders (Hill and 
Jones, 2007. 40). Pirie (1998, 34) notes that without profit there is less incentive to 
improve efficiency and service quality. Return on invested capital (ROIC) and the 
growth rate of profits, g, are two main drivers of company valuation (Hill and 
Jones, 2007, 40). ROIC is taken to be the company's net operating profits less 
adjusted taxes (NOPLAT) over invested capital (IC). 
Equation 1: ROIC = NOPLAT / IC. 
Where 
NOPLAT = revenues - cost of goods sold 
- operating expense 
- depreciation charges 
- adjusted taxes 
IC = value of shareholders' equity + value of debt 
The growth rate of profits, g, is the percentage increase in net operating profits 
(NOPLAT) over a given time. Therefore, 
Equation 2: g = [(NOPLATtn - NOPLATt) / NOPLATJ x 100 
With reference to ROIC and g, three important points to consider are: 
• Companies with an already high ROIC can create more value by 
increasing their profit growth rate rather than pushing for an even higher 
ROIC: 
• Companies with low ROIC destroy value if they increase their profit growth 
rate; 
• The ideal situation for a publicly traded company would be to maintain both 
a high ROIC and high profit growth. 
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Companies that have managed to maintain both a high ROIC and high profit 
growth have generally been able to fund their capital investments needs from 
internally generated cash flows and have not had to issue more shares to raise 
capital (Hill and Jones, 2007, 40). Funding capital investments from either 
internally generated cash flows or through the issuing of more shares would be 
regarded as equity financing as opposed to debt financing. However, with regards 
to the issuing of shares in order to fund capital investments a company will need to 
relinquish some control over how the business is operated. 
While Drucker (1969) sees the main purpose of government being the making of 
fundamental decisions and governing, Hodge (2000, 5) provides seven 
traditionally functional areas of governments: 
1. Provision of economic infrastojcture; 
2. Provision of various collective goods and services; 
3. Resolution and adjustment of conflict groups; 
4. Maintenance of completion; 
5. Protection of natural resources; 
6. Provision of minimum access by individuals to the goods and services of 
the economy; 
7. Stabilization of the economy. 
With respect to this research, areas 1, 2, 3 can be reflected in the services being 
provided for by the CCG in the Canadian Arctic. 
Strategic planning, for any organization or level of government, poses difficult 
challenges including capital equipment investment decisions, the impact of rapidly 
changing technology, and the realization that equipment purchased now will have 
a service life of many years and that the acquisition of certain equipment today 
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can limit the policy options of future governments or organizations for many years 
to come (MacDonald, 2007, 4); "getting things right" the first time around Is 
imperative. The capital investment challenge is evident with the current, March 
2007, federally elected Conservative government. On 22 December 2005, while 
speaking on the campaign trail in Winnipeg, Conservative Stephen Harper 
announced his commitment to Arctic Canada by committing, among other projects, 
to build three new icebreakers and a deep water docking facility in the Iqualuit 
region. However, due in part to cost restraints these projects have been "pushed-
backed" (Huebert, 2007, 20) and as of 3 February 2007 the government is now 
talking about building six Arctic patrol vessels and a fonA/ard operating refuelling 
and berthing site with both projects costing less than the original two (Pugliese, 
2007) . 
When compared to southern Canada, there are considerable disparities with 
respect to infrastructure, education, and standard of living for those inhabiting 
Canada's Northern communities (Saul, 2008). Linguist (1997, 61) warns of the 
economic and social disparity between those more favoured and those less 
favoured and that the chasm between the two may have to be widened, at which 
time it may be too late to prevent undesired occurrences, before those citizens 
who are more favoured come to recognize and believe that the plight of those less 
favoured impinges on their own interest and wellbeing. Suppressed people, with 
nothing to lose, will be likely to eventually create turmoil and unrest. In attempting 
to strengthen its case for Arctic sovereignty, Canada would be wise to pay 
attention to the development of its Arctic and to involve and keep the interest of 
northerners, and not southerners, first and foremost in mind during this 
development. Canada's Arctic strategy must be built from the ground up (Simon, 
2008) . 
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Haque (1996) warns that contemporary public administration is being dominated 
by policy studies and policy analysis, both of which have evolved within an 
atmosphere of utilitarian market culture and theoretically based on a neoclassical 
economic public choice framework in which utility norms, economy and efficiency 
should be the main criterion for evaluating social, political, and economic policies. 
With respect to Canada, Landry (1993, 336) notes ambivalence with respect to the 
role of the state in a market economy, Landry also distinguishes those who claim 
that the state should foster increased efficiency of the market economy from those 
who claim that the policy instruments of the state should be used primarily to 
promote equity. We are inclined to look for efficiency in others while insisting on 
equity considerations for our own personal demands. Remillard (1999, 93) in his 
work on public policy and administration, while looking at the application of 
divestiture legislation on three small Quebec ports, concluded that while 
privatization exercises are unique to the enterprise and the country involved, the 
theoretical basis for privatization, attaining economic efficiency and saving money, 
held true in his study. Remillard's conclusions appear to be supported by Yarrow's 
assessment of public versus private ownership in which he comments that one 
form of ownership cannot be expected to be superior to the other in all industries 
and in all countries and that private firms tend to operate with lower cost (Yarrow, 
1986, 332). Stigler and Friedland (1962) in their work on regulated utilities and 
nationalized industries suggest that by comparison private firms are more efficient. 
Pirie (1998, 34) in looking at problem areas for the public sector, advocates that 
the actual structure, organizational arrangements, and political externalities of the 
public sector actually bring about the exact opposite of what it was initially set up 
to do: 
o Operate cheaper as there was no need for profit; 
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• Eliminate waste in the absence of duplication; 
• Save cost as there was no need to advertise; 
• Labour relations would be better as management and labour would be 
working together for society; 
• Everyone would take care of public property; 
• The responsiveness to needs would improve. 
As discussed in further detail in Chapter four, a 1994 study was conducted by 
Consulting and Audit Canada, on behalf of DFO and the CCG, to seek feasible 
ways of improving their efficiency in delivering services to the Canadian public. 
The study concluded that the creation of a crown corporation was the alternative 
offering the largest potential savings and most acceptable to the fleet management 
community (Consulting-and-Audit-Canada, 1994, 53). To date, this has not been 
done. At the time of the study the CCG was part of TC. 
Bos (1991, 33) states that in moving from nationalization to the privatization of 
public utilities several changes, leading to differences In incentives and efficiency 
in public and privatized firms, take place: 
• The ownership objectives change from that of welfare maximization to profit 
maximization; 
• There is a change in the information available to the owners in that 
shareholders are typically better informed about demand or cost conditions 
than public bureaucrats; 
• Red-tape public bureaucrats are replaced with market-oriented technocrats. 
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However, private corporations are not immune to accountability and control 
problems, but legal and market instruments generally tend to generate stronger 
pressures for efficient performance than that experienced by public and not-for-
profit organizations (Canada-Transportation-Act-Review-Panel, 2001). Vickers and 
Yarrow (1988, 37) suggest that privatization acts to strengthen managerial 
incentives to reduce cost and allows for easier monitoring of cost-reducing 
activities. Under what, if any, circumstances should the providers of marine 
transportation services, namely icebreaking by the CCG in the case of this 
research, be treated so differently from the providers of other commercial services 
that they warrant special financial treatment and a unique governance structure 
(Canada-Transportation-Act-Review-Panel, 2001)? However, Haque (1996, 521) 
suggests that it may not be fair to compare the performance and efficiency of the 
public service with that of the private service since the public service may be 
functioning and operating in areas where there are no private counterparts, i.e. 
national security, and may have less specified objectives, qualitative outputs, 
emphasis on distribution and equality, and accountability to different lobby and 
pressure groups. Landry (1993, 348) concludes that the goals of public 
bureaucracies are more ambiguous than private bureaucracies and that a large 
portion of government output is not easily measurable because it concerns the 
formulation and implementation of norms, not the production and delivery of 
goods. Taking the example of the CCG, it has to try and accommodate many 
different interests in the Arctic during a short summer season in which the demand 
for icebreaker services quite often conflict. 
In light of the above, and given the previous and, to some extent, current lack of 
activity in the Canadian Arctic, it is doubtful if a private shipping company would 
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build or acquire an icebreaker to only sail around the Arctic looking for work of 
opportunity during the short summer season when ice conditions are tolerable and 
most all shipping activity takes place at the same time. Notwithstanding this, future 
shipping activity in the Arctic is most certainly expected to intensify. When this 
anticipated increase in shipping activity does come into being, some of it taking 
place on a year-round basis, there will undoubtedly be an increased demand for 
icebreaking services. And, even before the actual increase in shipping activity, 
shipping companies will need to consider appropriate icebreaking measures into 
their business plans. Either they will have to build in expensive icebreaking 
capabilities into their entire fleet(s) or they will need to arrange for adequate 
icebreaking services ahead of time. The latter may prove to be a key element in 
the competitive provision of icebreaking services in the Arctic and thus allow for 
the building of an icebreaker(s) by private industry. 
Vickers and Yarrow (1988) put fonward a notion with respect to the lack of 
discussion in most microeconomic textbooks on positive theories. To somewhat 
contradict this notion, Bos (1991, 65) with reference to the public monopoly and 
the positive theory describing how a public firm actually behaves, suggests that 
the impact of powerful trade unions operating in public firms result in public firm 
workers being typically well organized but at the expense of output and cost 
efficiency. It was noted during personal interviews for this research that this 
situation applies to the CCG. Sections 4.79 and 4.80 of the 2007 Status Report of 
the Auditor General of Canada point out that the CCG continues to have 
significant difficulty in effectively managing its human resources, which happen to 
be its biggest single expense (Auditor-General, 2007). The report goes on to state 
that collective agreements continue to be complex, consequently increasing cost 
and scheduling complexities, and that although managers want to make changes 
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they do not have the acceptance of the union and its members. According to Bos 
(1991, 3), privatization typically reduces the influence of trade unions. The CCG 
shore and fleet personnel are unionized. 
The transition of government employees to a commercialized, corporate 
environment will usually require careful forward thinking and planning from a risk 
management, human resource perspective. Such transitions are possible and 
empirical evidence surrounding such transition has been collected over the past 
two decades during which time government enterprises worth over USA $1 trillion 
have been corporatized or privatized globally (Poole and Butler, 2002, 13). 
3.11 Conclusion 
While private involvement in the delivery of government services is not a recent 
phenomenon, the term privatization is relatively new and conjures up various 
approaches to shifting economies from the public to the private sector. While there 
is a substantial continuum from fully public to fully private delivery of services, 
PPPs are a relatively new way for sharing the responsibility and delivery of 
services to the Canadian public. The development of Canada's Arctic has received 
considerable attention recently and while climate change is decreasing the 
thickness and extent of Arctic sea ice, icebreaking capacity in the marine 
transportation sector will be inevitable for the future development of the Arctic. 
While technological advancements have helped with shifting the delivery of public 
services to the private sector, the attraction may not be so evident with respect to 
icebreaking as the building of an icebreaker is a substantial financial investment 
and can take several years. Notwithstanding this, there are cases throughout the 
Arctic nations where the private sector provides icebreaking services on behalf of 
the government. This is currently not the case in Canada. However, given the 
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current status of the CCG icebreaker fleet and the alleged mismanagement of the 
CCG by the Auditor General, it may prove to be a viable alternative for the 
Canadian Govemment to consider with respect to future Arctic developments. The 
next chapter will therefore aim to identify the accountability and responsibilities of 
the CCG; to delineate the operational structure, involvement and activity of the 
CCG with particular emphasis on icebreaking and associated activities. It will also 
look at some of the details of the CCG icebreaker fleet in terms of ship particulars 
and their ability to operate in the Canadian Arctic. 
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Chapter 4 The Canadian Coast Guard and Icebreaking Operations 
4.1 Introduction 
The CCG operates a significant and diverse fleet of icebreakers, research and 
survey vessels, navigational aid tenders, and multi-task vessels from five 
geographic areas of Canada (Fisheries-and-Oceans-Canada, 2007a). While the 
six icebreakers used for Arctic operations are physically located in four regions, 
namely the Pacific, Quebec. Maritimes, and Newfoundland and Labrador the 
Central and Arctic region is responsible for the coordination of icebreaker activities 
in the Arctic (Canadian-Coast-Guard, 2006d). The CCG has many responsibilities 
including but not limited to maritime safety, protection of the marine environment, 
facilitation of maritime trade and commerce, supporting marine science, supporting 
Canada's federal maritime priorities, and being a visible symbol of Canada's 
sovereignty in the Arctic. The CCG operates under a multi-tasking approach in that 
it utilizes assets to their fullest potential (i.e. fleet vessels are constructed with the 
intention of being able to deliver a variety of programmes concurrently, and trains 
staff to handle multiple missions) (Canadian-Coast-Guard, 2006e). The aims of 
this chapter are to identify the accountability and responsibilities of the CCG; and 
to delineate the operational structure, involvement and activity of the CCG with 
particular emphasis on icebreaking and associated activities. The chapter will also 
look at some of the details of the CCG icebreaker fleet in terms of ship particulars 
and their ability to operate in the Canadian Arctic. Finally, the chapter will aim to 
identify the global status of icebreakers in terms of numbers, basic ship particulars, 
and ownership. 
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4.2 Canadian Coast Guard Accountability and Responsibilities 
Figure 3 helps to illustrate the organizational structure of the Department of 
Fisheries and Oceans Canada (FOC) as of 6 February 2006. FCC consists of six 
regions spanning the west and east coasts of Canada and has its national 
headquarters in Ottawa (Fisheries-and-Oceans-Canada. 2006a). Although Figure 
3 identifies six regions, the Gulf region does not appear to be specifically identified 
in any of the CCG web pages (Government-of-Canada, 2006). 
Figure 3 Organizational Chart of Fisheries and Oceans Canada 
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Source: Author. Adapted from Fisheries and Oceans Canada without permission 
[online]. Available from: http://www.dfo-mpo.gc.ca/organisation_e.htm 
[Accessed 2 May 2007]. 
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Figure 4 identifies the reporting and accountability relationships for FOC fleet 
management as shown in Exhibit 31.5 of the December 2000 Auditor General's 
Report (Auditor-General, 2000). 
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^ The Commissioner provides functional direction to regional directors general (and regional 
directors) regarding the national policy framework and national standards. 
Source: Reporting and Accountability Relationships for Fleet Management 
[online]. Available from: httD://atlas.nrcan.qc.ca/site/enalish/maps/ 
reference/national/can politicale/referencemap image view [Accessed 4 
IVIay 2007] 
The CCG, through FOC, is mandated under Section 41 of the Oceans Act (1997) 
to provide a safe, economical, and efficient marine transportation system 
(Fisheries-and-Oceans-Canada, 2006b; Auditor-General, 2000). In addition to the 
responsibilities mandated under the Oceans Act (1997), the federal government is 
responsible under the Arctic Waters Pollution Prevention Act (AWPPA) (1970) for 
the provision of icebreaking and navigation through the Arctic Canada shipping 
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zones (Canadian-Coast-Guard, 2001). The creation of the AWPPA (1970) was in 
response to the 1969-1970 voyages of the USA tanker "SS Manhattan" through 
the Northwest Passage (Rothwell. 1995, 286). Furthermore, the Canada Shipping 
Act (CSA) also provides for the Minister of FOC to act as lead in situations dealing 
with search and rescue (Burke. 2006). Finally, it is the responsibility of the Minister 
FOC to ensure that the following services are provided in a cost effective manner 
(Fisheries-and-Oceans-Canada, 2006b; Government-of-Canada, 2006): 
• Safe navigation (aids to navigation systems and services, marine 
communications and traffic management services, ice breaking and ice 
management services and channel maintenance); 
• The marine component of the federal search and rescue programme; 
• Pleasure craft safety, including the regulation of the construction, 
inspection, equipment and operation of pleasure craft; 
• Pollution prevention and response; 
o Support to other departments, boards and agencies of the Government of 
Canada. 
In April 1995, responsibilities for the CCG were transferred from TC to DFO 
(Department-of-Fisheries-and-Oceans-Canada, 2006, 1) (note option C below and 
the subsequent comment on foreseen implementation difficulties). On 1 April 
2005, the CCG became a Special Operating Agency (SOA) within the DFO 
(Department-of-Fisheries-and-Oceans-Canada, 2006, 1; Fisheries-and-Oceans-
Canada, 2005) (note option D below and the subsequent comment on foreseen 
implementation difficulties). As of 30 September 2005, it was reported that the 
CCG had an overall operating budget of CAD $500M and that it had 4,794 
employees working in five regions throughout Canada and at headquarters in 
Ottawa (Department-of-Fisheries-and-Oceans-Canada, 2006, 2). With reference to 
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the creation of SOAs in Canada, Lindquist (1997, 51) informs that SOAs were one 
of two high profile pilot projects, in terms of public sector reform initiatives, created 
as part of the Public Service 2000 exercise initiated by the federal Progressive 
Conservative government of Brian Mulroney to improve management of financial 
and human resources and to introduce service quality precepts; the other pilot 
project was the adoption of single operating budgets. The two Canadian agencies 
used for pilot testing of the SOA organizational arrangement were the 
Telecommunications Agency and the Passports Office (Landry, 1993, 342). With 
reference to the SOA, the transforming of the CCG into a SOA as not brought 
about the desired effects of more autonomy and operational freedom (Hodgson, 
2007). Lindquist (1997, 51) compares the creation of SOAs in Canada to the 
executive agency concept adopted in Britain and suggests that, unlike the British 
reporting structure, the lack of independence experienced by Canadian SOAs 
providing services on a cost-recovery basis is due to the direct reporting of a SOA 
to a deputy minister. In comparing the roles and responsibilities of government 
ministries and executive agencies in Britain, Leslie and Tilley (2004) highlight that 
when the design and delivery of government services are separated, the 
government ministries can concentrate on the development of policy while the 
executive agencies are free to focus solely on operations and can be more easily 
held accountable for their performance. With reference to politicians in Canada, 
Lindquist (1997, 57) mentions that business plans have no function in measuring 
the performance of deputy ministers, as they do for chief executive officers in 
British executive agencies and New Zealand state-owned enterprises. This 
sentiment was echoed during a personal interview with Arno Keinonen of AKAC 
Inc. who was of the opinion that big organizations like the CCG suffer from a lack 
of clearly identified responsibilities and accountability. In the Fourth Report of the 
Standing Senate Committee on Fisheries and Oceans, entitled 'The Coast Guard 
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in Canada's Arctic: Interim Report', Senator William Rompkey clearly states that 
more thought needs to be given to the future role and capability of the Canadian 
Coast Guard (Standing-Senate-Committee-On-Flsheries-And-Oceans, 2008). 
In light of the above, it is worth noting that a 1994 study conducted by Consulting 
and Audit Canada, on behalf of the DFO and CCG, then a part of TC, to seek 
feasible ways of improving their efficiency in delivering services to the Canadian 
public, concluded that the creation of a crown corporation was the alternative 
offering the largest potential savings and most acceptable to the fleet management 
community (Consulting-and-Audit-Canada, 1994, 53). This option was favoured 
whilst considering that the DFO and TC fleets would remain inside the Canadian 
Public Service, that existing DFO and TC mandates would not change, and that 
existing levels of programme delivery/service would be maintained or exceeded 
(ibid). However, it is worthy of mention that the 1994 study conducted by 
Consulting and Audit Canada (ibid, 13) initially reviewed seven options: 
A- Improve fleet efficiency within the existing departmental structures; 
B- As above with sharing of facilities and functions when additional 
efficiencies can be achieved; 
C- Integrate the two fleets under one department (DFO, CCG or Public 
Works & Government Services Canada); 
D- Establish an independent Maritime Fleet Operating Agency to manage 
and operate the combined fleet; 
E- Establish a Crown corporation to operate the combined fleet; 
F- Establish a Government Owned Company Operated (GOCO) 
organization in which the integrated fleet would be operated by a private 
company; 
G- Privatise the ownership and operation of the fleet. 
65 
Of the seven options offered above, only A, B, and E were further analysed in the 
1994 study. Option E was shown to offer by far the most efficiency (ibid, 15 and in 
terms of net present value of savings and capital recapture over the lifecycle, 
exceeded option A by CAD $496,445,000 and option B by CAD $389,192,000 
(ibid, 38). However, option E has not been implemented to date. The 1994 report 
noted that options C and D may be difficult to implement; options F and G would 
take a long time to implement and would probably require option E as a necessary 
intermediate step (ibid. 13). 
Canada's transportation system Is heavily subsidized. During 2006, Canadian 
taxpayers subsidized the transportation system to the amount of CAD $2.3B, of 
which CAD $385M went to the CCG aids to navigation and icebreaking services 
(Transport-Canada, 2006). The CCG provides free icebreaking services north of 
60 degrees latitude at the expense of Canadian taxpayers and on average spends 
in the range of CAD $40M-$42M annually in Arctic icebreaking services 
(Canadian-Coast-Guard, 2001; Canadian-Coast-Guard, 2006a; Canadian-Coast-
Guard, 2006b; Wallace. 2006; Transport-Canada, 2007). With respect to the 
delivery of fuel and cargo to Arctic communities, otherwise known as Northern Re-
supply, the CCG icebreaker fleet carries out this service on a cost-recovery basis 
when commercial ice capable vessels are unavailable (Canadian-Coast-Guard. 
2004). There are currently, and have been for several years, delays in the service 
being provided to commercial vessels beset in ice. by CCG icebreakers (Williams, 
2006). Although priority Is given to vessels participating in the voluntary Arctic 
Canada Traffic Zone (NORDREG) vessel reporting system, vessels not 
participating in NORDREG will be given icebreaker assistance but such assistance 
may not be available on short notice (Transport-Canada, 2007). CCG icebreakers 
operate only during the summer navigational season from late June to October, in 
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the Canadian Arctic (Canadian-Coast-Guard, 2001; Burke, 2006; Singh, 2007). 
Not all Arctic shipping companies are happy with the current dates of operation 
and representatives from OmniTRAX and Nunavut Eastern Arctic Shipping Inc. 
would like to see an extension of the operating season and more flexibility in the 
scheduling of icebreakers in the Arctic (MaCafee, 2007). The 'Block Commitment' 
dates and geographical areas are shown in Table 6 and Figure 5 respectively 
(Canadian-Coast-Guard, 2001; Canadian-Coast-Guard, 2006c). The 'Block 
Commitment' system divides the Canadian Arctic into 12 service areas for the 
provision of the primary levels of service offered by the CCG during stipulated 
periods throughout the summer season. 
Table 6 Icebreaker Service Dates for the Canadian Arctic 
Area Number 
1 
Area Name Period day/month 
! A01 
i ( 
Hudson Bay 03/07-24/10 
i A02 Foxe Basin 20/08- 15/09 
1 A03 Hudson Strait 03/07-24/10 
1 A04 East Baffin 14/08- 18/09 
AOS Parry Channel East 10/08- 15/10 
1 A06 Parry Channel West 10/08-15/10 
A07 Pelly 12/08- 13/10 
AOS Elesmere 24/08 - 05/09 
A09 Victoria 12/08-13/10 
A10 Beaufort 25/07 - 25/09 
A11 Barrow 25/07 - 25/09 
A12 West Greenland 05/07- 15/08 
rom: Source: Canadian Coast Guard [online]. Available 
http://www.ccq-qcc.qc.ca/ice-qla/dates e.htm [Accessed 6 October 2006]. 
Six of Canada's 17 icebreakers spend the summer months engaged in activities in 
the Arctic and the winter months engaged in activities along the east and west 
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coasts of Canada and the St. Lawrence. The Canadian icebreaking fleet is ageing 
and the first icebreaking vessel scheduled for replacement is the "Louis S. St. 
Laurent" in the year 2017 (Robertson, 2006). It is calculated that it will cost CAD 
$2-3B to rebuild the current Canadian icebreaking capability and that it will cost 
CAD $10B to build the icebreaking potential required to meet anticipated future 
demand (Robertson, 2006). The CCG is currently experiencing a funding gap of 
about CAD $55M (Department-of-Flsheries-and-Oceans-Canada, 2006). Reports 
from the office of the Auditor General of Canada from 1997 to February 2004 
inform that there is a lack of adequate and effective management of capital and 
human resources by the DFO in fleet management of icebreakers in the Maritimes 
Region of Canada (Clemens et al., 2004, 5). These issues are not new. As a spin-
off from the 1990 Osbaldeston Study of Canada's federal marine fleets, 
Consulting and Auditing Canada undertook a study in 1994 on behalf of the DFO 
and CCG, then a part of TC, to seek feasible ways of improving their efficiency in 
delivering services to the Canadian public (Consulting-and-Audit-Canada, 1994, i). 
Under a 2005 memorandum of agreement (MOA) between the USCG and the 
NSF the USCG has agreed to support Canadian logistical requests in the Western 
Arctic, scheduled on a situational basis and in accordance with an annual advance 
planning process, to gain Canadian icebreaker support of USA facilities in the 
Eastern Arctic (National-Research-Council, 2005, 21). As of 2005. the CCG was 
responsible for re-supplying the USA Thule Air Force Base in Greenland in 
exchange for ice-breaking services provided by the USCG In the Western Arctic 
(National-Research-Council, 2005. 13). 
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Figure 5 Icebreaker Service Areas for the Canadian Arctic 
Source: Canadian Coast Guard [online]. Available from: http://www.ccq-
qcc.qc.ca/ice-qla/dates e.htm [Accessed 6 October 2006]. 
4.3 Canadian Coast Guard Levels of Service (LOS) 
With respect to icebreaking operations, the CCG provides six levels of service 
(LOS) (Canadian-Coast-Guard, 2001): 
• Route assistance; 
• Ice routing and information services; 
• Harbour breakout; 
• Flood control and ice management; 
• Northern re-supply; 
• Sovereignty. 
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Figure 7 identifies, in addition to key activities and outputs, the mission and 
objectives of the CCG. The LOS provided for by the CCG in the Canadian Arctic 
constitute five of the six key activities identified in Figure 7 (ibid). The level of 
service or key activity not conducted by the CCG in the Arctic is that of ice 
management or flood control which is exclusive to the St. Lawrence River 
(Canadian-Coast-Guard, 2006e). In addition, comments provided from general 
conversations with Arctic stakeholders indicate that, excluding the community of 
Iqaluit in Frobisher Bay, the CCG does little in the way of harbour breakout in the 
Canadian Arctic. 
4.4 Canadian Coast Guard Regions 
Shown In Figure 6, the CCG is divided into five regions: Pacific, Central and Arctic, 
Quebec, Maritimes. and Nev^^oundland. With respect to the Arctic icebreakers, the 
six CCG icebreakers used for Arctic operations are operated out of four regions: 
Pacific, Ouebec, Maritimes. and Newfoundland & Labrador. The fifth region, 
Central and Arctic, however is responsible for coordination of ice breaking 
activities in the Arctic (Canadian-Coast-Guard, 2006d). This decentralization of 
fleet operations results in ineffective interregional communication and 
consequently underutilization of vessel use in the Arctic (Auditor-General, 2007). 
Figure 6 Canadian Coast Guard Regions 
Paf'^ic- Centrar " and Labrador 
> and ^ L * 
Arct ic Q u e b e c ^ - . 
V ,J(^arrtirne5 
Source: Canadian Coast Guard [online]. Available from: http://www.ccq-
acc.qc.ca/enq/CCG/lcebreakinq [Accessed 24 October 2008]. 
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In an April 2007 news release from FCC, Minister Loyola Hearn announced that in 
an attempt to avoid significant additional infrastructure cost in the Maritimes region 
the "Terry Fox" will be relocated to the Newfoundland and Labrador region in April 
2008 and the "Louis S. St-Laurent" will follow in April 2009 (Fisheries-and-Oceans-
Canada, 2007b). 
Figure 7 Canadian Coast Guard Icebreaking Overview 
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FOC civilian fleet of CCG vessels, approximately 107 vessels as of 2005, are 
deployed, maintained and operated by five regions spread across Canada 
(Department-of-Fisheries-and-Oceans-Canada, 2006). Each region operates 
according to its own practices and management preferences. This decentralization 
of fleet operations results in overall significant duplication of human resource 
efforts within FOC with respect to operations in the Arctic (Auditor-General. 2007). 
4.5 The CCG Arctic Icebreaking Fleet 
A shown in Table 7, Canada has six icebreakers that are utilised for Arctic 
operations during the months of July to October, normally. The youngest 
icebreaker is the "Henry Larson" built In 1987. Detailed vessel particulars are 
shown In Appendix 2. The CCG does not operate year round in the Arctic and 
does not have, or never had, the ability to do so even if desired (Robertson, 2007). 
Table 7 Home Regions for the CCG Arctic Icebreaker Fleet as of 2007 
Name of Vessel Home Region Built 
Sir Wilfrid Laurier Pacific 1986 
Des Groseillers Quebec 1982 
Pierre Radisson Quebec 1978 
Louis S. St-Laurent Maritlmes 1969 
Terry Fox Maritlmes 1983 
Henry Larson Newfoundland and Labrador 1987 
Source: Author. 
Briefing notes prepared for Fisheries Minister Loyola Hearn early in 2006 stated 
that the CCG Is currently experiencing a funding gap of about CAD $55M. that the 
CCG fleet of vessels Is deteriorating at a rapid rate and consequently the vessels 
are increasingly less reliable, experience frequent breakdowns resulting In loss of 
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programme time and are more costly to operate and maintain which contributes to 
overall CCG funding pressures (Department-of-Fisheries-and-Oceans-Canada, 
2006). The briefing notes go on to state that a 25-year fleet recapitalization plan 
has been developed to replace the ageing CCG fleet and that due to the urgent 
need to replace other types of vessels before the icebreakers, the replacement of 
the icebreaker fleet is planned to commence in 2017 and finish in 2032; the 
briefing notes state that it could take up to ten years to design and build an 
icebreaker capable of operating efficiently in winter Arctic conditions, and that it 
could cost Canadian taxpayers in excess of CAD $1B. The 2007 Report of the 
Auditor General of Canada states that the useful life of an icebreaker is 30 years 
and that in light of the planned icebreaker replacement schedule noted above, the 
current fleet of icebreakers will be between 40 and 48 years old when they are 
replaced (Auditor-General, 2007). Between February 2006 and April 2007, the 
federal government announced spending in the order of CAD $750M on the CCG 
for the replacement of 11 ageing vessels and the addition of five news vessels, but 
no mention of new icebreakers for Arctic operations was made (CBC-News, 2007). 
From a review of the literature to date and in general conversations with Arctic 
stakeholders, it is felt that icebreakers of greater size and horsepower in relation to 
those of the current fleet will be required in assisting with the exploitation of the 
Canadian Arctic in terms of natural resources before 2027. An eariier 1980's 
federal government initiative to design and build a Polar 8 icebreaker, capable of 
year round navigation in the Canadian, was dropped in 1990 due to federal budget 
restraints (Wilson, 1990). For comparison purposes. Table 8 identifies Canada's 
Arctic icebreaker fleet against the global icebreaker fleet of 50 as of February 
2006. 
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Table 8 Global Fleet of Polar and Baltic Icebreakers as of February 2006 
ShiD Name Countrv Year ProDulsion Plant Operations 
ARKTIKA Russia 1975 N:75.000 NSR 
ROSSIYA Russia 1985 N:75.000 NSR 
SOVETSKIY S0YU2 Russia 1990 N:75.000 NSR; Arctic tourism 
YAMAL Russia 1993 N:75,000 NSR: Arctic tourism 
50 LET POBEDY Russia 2006 (est.)N:75,000 Not yet operational 
TAYMYR Russia 1989 N:47,600 NSR 
VAYGACH Russia 1990 N:47.600 NSR 
KRASIN Russia 1976 DE:36.000 NSR; Antarctic 
VLADIMIR IGNATYUK Russia 1977 D:23,200 Arctic escort 
KAPmN SOROKIN Russia 1977 DE:22.000 NSR; Baltic escort 
KAPmN NIKOLAYEV Russia 1978 DE:22.000 NSR 
KAPITIN DRANITSYN Russia 1980 DE:22.00 NSR; Arctic/Antarctic tourism 
KAPITIN KHLEBNIKOV Russia 1981 DE:22.000 NSR: Arctic/Antarctic tourism 
AKADEMIK FEDOROV Russia 1987 DE: 18.000 Arctic/Antarctic research/logistics 
FESCO SAKHALIN Russia 2005 DE:17.500 Standby or supply vessel.Sakhalin 
SMIT SAKHAUN Netherlands- 1983 D: 14.500 Beaufort Sea; Sea of Okhotsk: 
Russia charter Sakhalin Island 
SMIT SEBU Netherlands- 1983 0:14.500 Beaufort Sea: Sea of Okhotsk: 
Russia charter; Sakhalin 
Island 
MUDYUG Russia 1982 D: 10.000 NSR coastal 
MAGADAN Russia 1982 D:10.000 NSRPaafic coastal 
DIKSON Russia 1983 D:10,000 NSR coastal 
URHO Finland 1975 DE:21.400 Baltic escort 
SISU Finland 1976 DE:21.400 Baltic escort 
OTSO Finland 1986 DE: 20.400 Baltic escort 
KONTIO Finland 1987 DE: 20.400 Baltic escort 
FENNICA Finland 1993 DE:20.000 Baltic escort 
NORDICA Finland 1994 DE:20.000 Arctic offshore/Baltic escort 
BOTNIKA Finland 1998 DE:13.000 Arctic offshore/Baltic escort 
LOUIS ST. LAURENT Canada 1969.1993a DE:30.000 Arctic research/ escort 
TERRY FOX Canada 1983 D:23.200 Arctic escort and logistics 
HENRY LARSEN Canada 1988 DE:16.000 Arctic escort and logistics 
AMUNDSEN Canada 1982, 2002b DE:15.000 Research 
PIERRE RADISSON Canada 1978 DE:13.400 Arctic escort and logistics 
DES GROSSELIERS Canada 1983 DE: 13,400 Arctic research and escort 
ODEN Sweden 1989 D:23.200 Arctic research/Baltic escort 
ATLE Sweden 1974 DE:22.000 Baltic escort 
YMER Sweden 1977 DE:22.000 Baltic escort 
FREJ Sweden 1975 DE:22.000 Baltic escort 
TOR VIKING Sweden 2000-2001 DE:18.000 Baltic escort 
BALDERR VIKING Sweden 2000-2001 DE:18.000 Baltic escort 
VIDAR VIKING Sweden 2000-2001 DE:18,000 Baltic escort/Arctic research 
POLAR STAR US 1976 GT:60.000DE: 18.000 Arctic/Antarctic research/logistics 
POLAR SEA US 1977 GT:60.000DE: 18.000 Arctic/Antarctic research/logistics 
HEALY US 2000 DE:30.000 Arctic research/response 
NATHANIEL B. PALMER US 1992 0:12.700 Antarctic research/logistics 
SHI RASE Japan 1982 DE:30.000 Antarctic research/logistics 
POLARSTERN Germany 1982 D:17.200 Arctic and Antarctic research/logistics 
KIGORIAK Netherlands 1979 DE:16.600 Offshore support 
ALMIRANTE IRIZAR Argentina 1978 DE: 16.000 Antarctic research/logistics 
SVALBARD Norway 2002 DE:13.500 Patrol 
AURORA AUSTRALIS Australia 1 990 D:12.000 Antarctic research/logistics 
NOTE: D = Geared Diesel; DE = Diesel-Electric: GT= Gas Turt3ine: N= Nuclear; NSR = North Sea Route. Ships of at least 
10,000 propulsion horsepower are listed. 
aLOUIS ST. LAURENT in service in 1969 was rebuilt and recommissioned in 1993. 
bAMUNDSEN in service in 1982 as SIR JOHN FRANKLIN was converted and returned to service in 2002. 
Source: Council (2007) Polar icebreakers in a changing world: an assessment of 
U.S. needs, National Research Council. 
When designing vessels for Arctic areas, economic principles need to be taken 
into account. Ice cover will vary from open water, free of ice, to total ice cover. For 
most sea voyages utilizing the Arctic waters, regardless of the time of year, the 
voyage will usually involve the vessel having to navigate in a range of sea 
conditions varying from ice free conditions to 10/10ths ice cover. Consequently, 
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the economics of the transportation must take into account both the icebreaking 
performance of the vessel and the open water performance of the vessel. From an 
economical perspective, an efficient cargo vessel, working in ice conditions, has to 
be optimized for both ice and open water, which may result in compromises that 
are not really efficient in any condition (Juurmaa, 2004). As of April 2007 there 
were 68 ice class tankers on the order books for the Baltic Sea trade (Patterson, 
2007). 
4.6 Conclusion 
Although the CCG operates a large and diversified fleet of vessels, Arctic 
operations during the summer months are limited to six of its larger icebreaking 
vessels. The Arctic icebreakers are old and, by most accounts, in need of 
replacement. The CCG does not have the infrastructure capacity to operate year 
round in the Canadian Arctic. The time periods of CCG operations in the Arctic are 
usually planned ahead via the block commitment system, which is usually decided 
upon in light of the projected activities of private operators working in the Arctic. 
The CCG is geographically dispersed into five operational regions and has its 
headquarters in Ottawa. The CCG has four home regions for its six Arctic 
icebreakers, and provides six key services, of which only five are conducted in the 
Arctic. The CCG is mandated under Section 41 of the Oceans Act (1997) to 
provide a safe, economical, and efficient marine transportation system and, in 
addition, is responsible under the AWPPA (1970) for the provision of icebreaking 
and navigation through the Arctic Canada shipping zones. During April 1995, CCG 
responsibilities were transferred from TC to FOC and on 1 April 2005 the CCG 
became a SOA within FOC. 
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The next chapter develops and presents a conceptual framework which distils the 
literature reviewed to date, and which will guide the processes of designing 
empirical data collection and analysis. 
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Chapter 5 The Conceptual Framework 
5.1 Introduction 
This chapter aims to identify the underpinnings found in the literature review that 
surround the development of the conceptual framework. It notes that a careful 
literature review assists in the development of the conceptual framework and that 
conceptual model development is a dynamic and somewhat incessant process 
undertaken before, during, and after the literature review. The chapter informs of 
the relationships among models, theories and frameworks and discusses the 
tradeoffs of tight versus loose conceptual designs in the broad spectrum of 
qualitative research. The chapter concludes with some advice on the various 
phases and questions that a researcher ought to keep in mind during the 
development of the conceptual model. 
5.2 Foundations for the Conceptual Model 
Strauss and Corbin (1990, 35) note that stimuli to investigate a research problem 
may originate from the technical literature or from personal and professional 
experience. The research undertaken for this project stemmed from experience 
and interests associated with such areas as: 
• The Arctic; 
• Climate Change; 
• Maritime Transportation; 
• New Technology; 
• Ageing Infrastructure; 
• Risk Management; 







A literature review has revealed that there is little public information with respect to 
academic research on the privatization of CCG services, principally icebreaking, in 
the Canadian Arctic. However, while the idea of privatizing the CCG is not new, it 
still remains hypothetical. In such a research situation, when few studies have 
been conducted and little is known about the situation at hand, an exploratory 
study may be necessary before more rigorous research can proceed (Sekaran, 
2003, 119). Saunders et al. (2007, 133) describe exploratory research as being 
initially broad and then becoming progressively narrower, or coming to the 
realization that the research is not worth pursuing further, as a result of any or a 
combination of the following: a literature review, the interviewing of experts in the 
subject area, and conducting focus group interviews. In comparison with a 
grounded theory methodology and the initial research question, Strauss and 
Corbin (1990, 38) note that while at the outset of research the question(s) and 
approach may be broad, it ultimately becomes narrowed and focused. Although a 
researcher may have theoretical conceptions in mind at the outset of a research 
project, it may prove advantageous not to structure data gathering too tightly at the 
commencement of research (Strauss and Corbin, 1998, 206). 
A review of the literature concerning the issue of privatization of public services in 
Canada, details of which are contained in chapter three, and more specifically the 
services of the CCG, details of which are contained in chapter four, has identified 
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that private involvement in the delivery of icebreaking services dates back to 1855. 
For the moment however, and staying with the 21st Century, a November 2006 
survey on the issues facing the Canadian market for PPPs states that Canada is 
making significant progress in establishing a stable and efficient market for PPPs 
but that there is still room for improvement of the procurement technique 
(Philpotts, 2006, 8). The survey goes on to state that some sources have 
estimated that the infrastructure deficit facing all levels of government in Canada 
will total CAD $300B over the next 20 years (ibid, 5). On somewhat of a global 
comparison, opportunities for private sector investment in public-transportation 
infrastructure through PPPs is likely to exceed CAD $330B from 2005 to 2010 
(Cheatham and Oblin, 2007). 
In looking at the status of the CCG and its strategic plan going forward, the 2007 
Status Report from the office of the Auditor General of Canada, in addition to the 
audits of 1983, 2000 and 2002, identified many outstanding issues concerning the 
operation, organizational structure, human resources, and ageing infrastructure of 
the CCG (Auditor-General, 2000; Auditor-General, 2007). Many of these issues 
were discussed in detail throughout earlier chapters. Further, the Canadian 
Transportation Act Review Panel (2001) inform that with respect to 
commercialization and decentralization in Canada, changes at the federal level of 
government in Canada during the last two decades of the 20th century have 
resulted in changes to transportation including: 
• Reduced regulation; 
• Substantial cutbacks in subsidies; 
• Greater emphasis on user payments; 
• Reduction of the federal government's direct involvement. 
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In recent years, larger privatization acts in Canada include those of Air Canada in 
1989 and Canadian National Railway In 1995. In addition, some east coast ferries 
have been privatized, while others have been turned over to provincial 
governments or replaced by other means of transportation. In Canada, the major 
components of air and marine infrastructure are largely managed by independent 
not-for-profit organizations (Canada-Transportation-Act-Review-Panel, 2001). 
Canada has opted for the use of the word "commercialization" instead of the freely 
used but seldom specific term of privatization, and considers privatization to be but 
one form of commercialization; accepting that commercialization will take place, 
Canada has tumed its attention to the implementation details (Brooks, 1995, 4). 
On a global scale, Canada is not alone in introducing major changes to the 
management of transportation infrastructure. These changes are being driven by 
governments responding to pressure to control deficits, limit borrowing, and 
improve efficiency (Butler and Starr, 1992, 993; Landry, 1993, 337; Lindquist, 
1997, 46; Canada-Transportation-Act-Review-Panel, 2001). Finally, with reference 
to the Canada Transportation Act of 1 July 1996 and its continued trend of 
deregulation and commercialization, Recommendation 18.7 by the Canadian 
Transportation Act Review Panel states that the Canadian government needs to 
increase its support for transportation research (Canada-Transportation-Act-
Review-Panel, 2001). It appears as though Recommendation 18.7 stems from the 
belief of the review panel that there is a potential shortage In transportation 
researchers in Canada, given the scope and complexity of current and emerging 
transport policy issues and concerns including: competition, financial viability and 
sustainable development; and that ultimately, good policy decisions will depend in 
part on the understanding that research is able to provide (ibid). 
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In addition to personal email communications with Mr. Ulf Gullne and Mats 
Andersson of the Swedish Maritime Administration regarding privatization in the 
maritime sector, chapter three identifies that on a global scale, private sector 
involvement in the provision of icebreaking services is common and can be found 
in many countries of the world including: Sweden, Finland, Russia, Latvia, 
Lithuania, Poland, Germany, Denmari< and the USA (Arden L. Bement, 2006; 
Management, 2006). Also, personal email communications with Captain Ian Marr 
and Mr. Dick Hodgson, former CCG managers, have identified that privatization of 
the CCG has been considered in the past (Hodgson, 2007; Marr, 2007). To a 
lesser extent than outright privatization, the chartering of commercial vessels with 
icebreaking capacity for operations in the western Arctic were considered by the 
CCG for the 1997 Arctic summer season; an idea contemplated as a result of 
plans by the cash-strapped federal agency, the CCG, to scrap the Pacific based 
"Sir Wilfred Laurier" and subsequently free up one of the five eastem Arctic 
icebreakers on an as-needed basis to perform icebreaking duties in the western 
Arctic (Wilkin, 1997). Notwithstanding the above, during personal communication 
with the Federal Minister of Fisheries and Oceans, Minister Loyola Hearn informed 
that the Federal Government of Canada has no current intentions of privatizing 
CCG activities (Hearn, 2006). 
5.3 Models, Theories and Frameworks 
Pidd (2003, 1) characterises models as artificial representations deliberately 
created by researchers to help in their quest of understanding the possible 
consequences of their particular actions. He also suggests that a role for modelling 
is the attempt to make sense of strategic vision, and that it is a way of coping with 
change and turbulence. The environmental and geopolitical Arctic is currently 
undergoing considerable change and geopolitical turbulence. Strategic 
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management is no simple task in a world where uncertainty, complexity, and 
ambiguity dominate. In such an unstable environment, even the most carefully laid 
out strategic plans may be rendered useless by rapid and unforeseen change, 
especially that associated with technological advancements (Hill and Jones, 2007, 
21). In deciding upon efficient and effective icebreaking capability for Canada's 
future, and given it could take three to five years to build an icebreaker, the CCG 
will need to play very close attention to the latest advancements in icebreaking 
technology. Strategic management is an emergent and dynamic process and 
should not be left only, per se, to an annual review. There are many definitions of 
strategic management. Ansoff (2001, 21) implies that it is seen as an activity that 
will both discern the external possibilities, and bring about the appropriate 
capability changes. Others define it as a set of decisions and actions resulting in 
the formulation and implementation of plans designed to achieve an organization's 
objectives (Pearce and Richard B. Robinson, 2005, 3). Regardless of its definition, 
with respect to strategy formulation managers should not preconceive strategies 
but should keep one eye open to emergent strategies and the other open to the 
convergence and divergence of established strategies; managers should be able 
to appreciate when to exploit an established strategy and when to encourage new 
strains to flush out the old (Mintzberg and McHugh, 1985. 196). Managers at the 
CCG should not be exempt from this line of thinking. Research into maritime policy 
and management can help the viability and prosperity of maritime organizations 
that are pressured into creating and implementing new strategies and policies that 
allow them to meet the public demands of operating more effectively and efficiently 
(Panayides, 2006). As with the quest for conceptual model building for this 
research, and whether or not the CCG's provision of services in the Arctic should 
be open to private intervention and if so at what level, the words emergent, 
convergence, and divergence are pervasive. 
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Irrespective of the conceptual model developed in conducting research, one 
cannot help but reflect on the words of Boothroyd (1978. 126) when he suggested 
that given the variation between individuals, and within individuals over time, each 
individual will be affected in three general ways with respect to conceptualization. 
First of all, given a lifetime of social interaction and reflection, there is a large 
collection of unexamined concepts and articulations of uncertain pedigree. This 
may be due in some part to the fact that humans are mentally challenged at 
processing large amounts of information and therefore our cognitive tendency 
often results in either reducing complex information into selective and simplified 
gestalts or drastically overweighing vivid information (Miles and Huberman, 1994, 
11). Secondly, as a result of some degree of coherent Instruction, there is a more 
orderly collection of concepts. Finally, as with this research, there are a few 
concepts which an Individual will have given thorough examination. In light of the 
above, it would seem fitting to introduce Robson's (2002, 21) ideology that, 
contrary to the posltlvlst belief that science becomes credible and possible 
because every scientist looking at the same piece of reality sees the same thing, 
the characteristics noticed by an observer are wholly determined by the 
characteristics of what is actually being observed In conjunction with the 
characteristics and perspective of the observer. In defending case studies as a 
strategy of Inquiry, Stake (2000, 442) notes that enduring meanings come from 
encounter and that repeated encounter, whether in the form of actual experience 
or being told of things, results in modifying and reinforcing the meaning. 
As with the outset of most research, the researcher must begin by giving some 
consideration to the issues at hand, the cases to be studied, the data to be 
collected, and how best to manage and analyze the data (Miles and Huberman, 
1994, 16). As with most plans, irrespective of their context, it Is not uncommon for 
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them to be altered by way of additions, deletions or rearrangement of the initial 
content. Miles and Huberman (1994) discuss the tradeoffs of tight versus loose 
conceptual designs in the broad spectrum of qualitative research and, as 
applicable to the current research situation, suggest that a tighter conceptual 
framework design may better suit a novice researcher given the clarity and focus it 
can provide. It would be fair to state that in every facet of life there are trade- offs if 
one inquires deep enough. If a framework is allowed to be referred to as an outline 
or the basis of something and a concept is allowed to be referred to as some form 
of abstract idea or way of thinking, then by means of deduction it would be fair to 
conclude that a conceptual framework is merely a non-concrete, outline of a 
researcher's ideology (Stevenson et al.. 2002). 
As with grounded theory, there was no initial theoretical framework developed at 
the outset of this research, and the hypotheses developed were generated from 
the data during the course of the research (Glaser and Strauss, 1967, 6; Saunders 
et al., 2007, 142). With respect to frameworks, Kumar (2005, 37) points out that 
the theoretical framework is the precursor to the conceptual framework which 
becomes the basis of a researcher's inquiry. With respect to the incessant review 
of the literature, ibid (2005, 38) notes the paradox in which a researcher struggles 
to effectively conduct a review of the literature until the research problem has been 
formulated, yet the literature review is valuable in helping formulate the research 
problem. Separated by convention the conceptual model, although conceived at 
the early stages of the research study, follows the narrative of the introduction and 
literature review respectfully. A careful literature review provides evidence for the 
significance of the study for practice and policy and for contributing to knowledge, 
and it identifies important intellectual traditions aiding in the development of the 
conceptual framework (Marshall and Rossman. 2006, 26). Allowing for flexibility in 
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the conceptual framework is crucial keeping in mind that the literature may 
disclose ideas and issues not contemplated during the infancy stages of the 
research design. Sekaran (2003, 87) informs that the conceptual model, central to 
examining the problem under investigation, theorizes or makes sense of the 
interrelationships among the variables that are deemed to be integral to the 
dynamics of the situation being investigated and thus helps the researcher to 
improve his or her understanding of the dynamics of the situation. 
In light of the work of Elinor Ostrom, Sabatier (1999. 6) connects models, theories 
and frameworks in terms of their logical interconnectedness and scope and 
conceptualizes them, as shown in Figure 8, as operating along a continuum 
involving increasing logical interconnectedness and specificity, but decreasing in 
scope. An important strength of theory is that it can be used to exercise control 
with respect to action(s) that may be taken in respect of the observed 
phenomenon (Strauss and Corbin, 1990, 23, 38). This research will focus on the 
CCG to ascertain the attitudes of Canadian Arctic stakeholders with respect to the 
observed phenomenon of privatization and its various models currently being 
incorporated with respect to icebreaking in other regions of the world. 








Source: Author. (Adapted from Sabatier 1999, 6). 
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Conceptual models, identifying the things to be considered and most likely studied 
during the research, can be sets of equations presented in the narrative or 
graphically (i.e. the sorting of discrete events and behaviours into categorizing 
intellectual "bins" and the identification of their interrelationships) (Miles and 
Huberman, 1994, 18-22). See Figure 9. 




dttrnand for natural 
rasourcaswiBop«n 
uptha Arctic to 










Conceptual model designs are as varied as the creativity of the researchers 
(Sharp and Howard. 1996, 113). Sekaran (2003, 97) suggests four phases to 
approach the development of a conceptual model: 
• Identify the problems and issues through in-depth literature review and 
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purposeful interviews; 
• Identify the variables contributing to the research problem through in-depth 
literature review and purposeful interviews; 
• Analysis of the associations among variables once they are identified; 
• Develop relevant hypothesis and subsequently test to help ascertain the 
extent to which the problem can be solved. 
With reference to the conceptual framework, Marshall and Rossman (2006, 31) 
identify the following questions for the researcher to stay focussed on whilst 
moving back and forth through the various stages of the research: 
o What is the specific focus? 
• What are useful and/or creative questions? 
• How is the literature connected to real-life observations? 
Miles and Hubenman (1994, 17), agree that the conceptual framework should be 
allowed to emerge during the course of study and that the important research 
questions will gradually clarify as the study progresses. They make note however, 
that tighter research designs have their advantages and may be better suited to 
provide clarity and focus for beginning researchers worried about diffuseness and 
overload. 
5.4 Conclusion 
The development of a conceptual framework, theory or model is a varied and 
dynamic process, and heavily dependent upon the literature review. Upon 
reflection of the description provided above concerning exploratory research, the 
realization that the research was not worth pursuing did not come to fruition. 
Rather, initial exploratory research in the form of a literature review and personal 
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communications with experts and stakeholders concerning the privatization of 
Icebreaking services and the CCG, has shown that looking into the suitability of 
private involvement in the delivery of CCG services is worthy of further, more 
rigorous research. In flowing toward research methodology and how research 
should be undertaken, a review of the literature also helps the researcher decide 
the most appropriate way to go about the research project. The following chapter 
deals with research methodology and identifies the methods required to undertake 
the more rigorous research needed to fulfil the aim and objectives of this research 
project. 
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Chapter 6 Research Methodology 
6.1 Introduction 
The main aim of this chapter is to identify and support the rationale for the choice 
and order of methods selected to help fulfil the aim and objectives of this research. 
The chapter commences with a careful look at the theory of research methodology 
and paradigms and identifies that trade-offs exist in the various methodologies. 
The chapter continues by looking at the interplay among research, politics and 
public policy, both globally and from a Canadian perspective, and how this affects 
the selection of tactful research methods. It also looks at the role and biases of 
technical experts, academia, and politicians in policy development and 
implementation. The chapter concludes by identifying and supporting the choice of 
multiple research methods intended to be used with this research. 
6.2 Methodological Approach 
Saunders et al. (2007, 102) discuss research philosophy with respect to the 
assumptions of epistemology, ontology, and axiology. Tashakkori and Teddlie 
(1998), depending on which paradigm they are referring to, utilize the assumptions 
of method(s), logic, causal linkages, and generalizations. In addition, Collis and 
Hussey (2003. 49) incorporate the assumption of rhetoric. 
In comparison to exploratory or descriptive research, more rigorous explanatory or 
hypothesis testing research, or case study analysis, involves the development of 
some level of theory (Saunders et al., 2007; Sekaran, 2003). The theory can be 
developed at various junctures of the research depending on the nature of the 
research and how it is approached (Dinwoodie and Xu, 2008). However, 
regardless of when a theory may be developed. Collier (1994, 23) notes that no 
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theory Is unsusceptible to revision and improvement. With respect to grounded 
theory, Glaser and Strauss (1967, 6) note that the generation of a theory Involves 
a process of research in which hypotheses and concepts not only come from the 
data but are systematically worked out in relation to the data. In the case of an 
Inductive approach the researcher observes phenomena which, according to 
Collier (1994, 73), may sometimes be difficult to notice, and collects data so as to 
subsequently arrive at conclusions, or develop theory, based on the data analysis. 
In the case of a deductive approach, a theory is first developed and followed by a 
hypothesis (or hypotheses) which are subsequently tested using a well designed 
research strategy; it is possible and often advantageous to utilize both deductive 
and inductive approaches to the same piece of research (Saunders et al., 2007, 
119). The systematic utilization of both inductive and deductive reasoning in 
research can be observed in Tashakkori and Teddlie's (1998, 25) research cycle 
of scientific methodology. 
Much has been written on the paradigms and politics of research (Lincoln and 
Guba, 1985; Tashakkori and Teddlle, 1998; Lincoln and Guba, 2000; Robson, 
2002; Collis and Hussey, 2003; Creswell. 2007; DInwoodle and Xu. 2008). 
Paradigm or worldview beliefs are dynamic and the use of multiple paradigms in 
qualitative research is possible (Creswell, 2007, 19). The stance that one research 
approach Is better than another may not be the most opportune way to approach 
research; researchers may gain more from taking the stance that trade-offs exist in 
research methodologies, as they do in practically all facets of life and that 
panaceas may only exist in our imagination, and that some methodologies are 
better suited for doing different things than others (Saunders et al., 2007, 116). 
Haque (1996. 512) in highlighting the interdisciplinary nature of public 
administration noted that with respect to Its methodological shortcomings, many 
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scholars are more concerned with the domination of the positivist empirical 
method than they are with the lack of empirical method and emphasize the need 
for interpretive and critical modes of research in the field. Haas (2004) makes note 
of a new consensus emerging amongst social scientists in that a procedural or 
discursive model of policy process is normatively superior to the former policy 
analytical approach associated with cost benefit analysis and analytical efforts to 
identify the best policy solutions; a constructivist approach suggests that influential 
science must be developed authoritatively, autonomously, and independent of 
policy, and subsequently delivered to politicians by credible and trusted sources. 
Notwithstanding the above, Hague (1996, 518) notes that through the theoretical 
framework of public choice theory, policy studies and policy analysis tend to infuse 
market norms such as productivity and efficiency into public administration and 
gradually replace the public norms of accountability and responsiveness. 
Whatever approach is taken, the researcher must be able to make inferences that 
are internally valid, trustworthy and based on the results; triangulation techniques 
provide the lynchpin for improving the quality of such inferences (Tashakkori and 
Teddlie, 1998, 168-169). 
The positivism paradigm is concerned with surface events or appearances, is 
atomistic, establishes meaning operationally, sees its central purpose to be 
prediction, is deterministic, and bent on certainty (Lincoln and Cuba, 1985, 30). 
The purpose of this research is to ascertain whether or not CCG activities in the 
Canadian Arctic, and possibly other maritime regions of Canada, are suitable for 
private involvement, and if so at what level. Also, privatization, a woridwide 
phenomenon (Butler and Starr, 1992, 993; Haque, 1996, 512) and tnjiy 
international (Pirie, 1998, 295; Hodge, 2000, 14), of marine activities, is currently 
active in such countries as Russia, United States, and Sweden and confirmed as 
91 
being successful in Sweden (Anderson, 2007). Therefore, one could take a 
positivist stance and deduce that privatization in Canada should prove to be 
successful as long as there are contextual similarities between the CCG levels of 
services and the privatized marine services being provided in other countries. 
Contrary to the positivist ideology that deductions can be made about specific 
phenomena by observing correlations between variables which are conveniently 
available, the realist will look beneath perceived data for a deeper level of 
explanation (Lane, 1996). In light of a grounded theory methodology, Strauss and 
Corbin (1990, 45) suggest that a researcher needs to maintain an attitude of 
scepticism; hypotheses made from comparisons ought to be treated as provisional 
until supported by actual data. 
6.3 Research, Politics and Public Policy 
With respect to competitive advantages, Landry (1993, 337) comments that 
successful policy innovations tend to be rapidly imitated by others, especially 
neighbours. However, Vickers and Yarrow (1988. 1) note that with reference to 
microeconomic textbooks, little or no discussion of positivist theories of public 
enterprise is provided. Further, Sabatier (1999, 3) notes that the public policy 
process can be complicated and often involves an extremely complex set of 
interacting elements over a span of time. In addition, Fischer (2003, 2) notes that 
the question of precisely what public policy is, is not an easy one to answer. This 
is tnje in terms of the CCG and any efforts to privatize the public services that it 
provides, notably the icebreaking component of its services. 
"The process of public policymaking includes the manner in which problems get 
conceptualized and brought to government for solutions; governmental institutions 
formulate alternatives and select policy solutions; and those solutions get 
implemented, evaluated, and revised" (Carnaghan and Goody, 2006). 
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Notwithstanding the above, Hatzopoulou and Miller (2008, 150) state that Canada 
lacks an adequate framework for integrated transport policies and it remains 
unclear whether positive action is being taken to deal with the complex decision 
making environment and integrating the decisions of the various federal, 
provincial, and municipal ministries. Roe (2008) notes that while maritime 
transportation has been the cornerstone of globalization, those governing the 
maritime sector are doomed to follow the inappropriate state-centric, hierarchical 
model of policymaking and will inappropriately engage in the critically necessary 
networking and inclusivity of the various stakeholders of the maritime sector. 
Haque (1996, 513) warns that while privatization as an "objective" policy is not 
problematic, its reification into a global ideology, as a panacea for all 
socioeconomic problems, has activated public opinion against the public service 
and influenced policy making in many countries. The task of trying to ascertain the 
attitudes towards the suitability of private involvement with respect to the level of 
services, with particular emphasis on ice breaking operations, canried out by the 
CCG in Arctic Canada, is not anticipated to be an easy one. Haydon (2007, 1) 
informs that the reason why no historical records have been kept with respect to 
public opinion concerning naval and maritime issues in Canada, has to do with the 
fact that the majority of Canadians live between Montreal and Vancouver and have 
no vested interest in maritime matters because the oceans have little direct impact 
on their daily lives. In talking about the lack of attention given to the maritime 
ideals of Canada, Saul (2008, 299) strongly attributes this to the obsession of 
Canada's elite, centrally located and adjacent to the southern border, with 
Washington and the United States, and a lack of northern vision and focus by 
Canada's policy makers. However, Vickers and Yarrow (1988, 2) believe that 
ideas, analysis, and evidence do, ultimately, have a substantive bearing on the 
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evolution of public policy. Information is power. As a public taxpayer, one would 
assume that a well informed decision maker or politician would or should 
objectively make policy decisions for the betterment of society. Who does an 
objective decision maker take advice from? Lasswell (1951. 13) notes the 
Important contribution of the experience of men of action in active policy making, 
and points out that academic specialists could contribute more to the policy 
sciences by systematizing and evaluating some of the ideas of these men of 
action. Haas (2004) in describing 'usable knowledge' as having a substantive core 
that makes it usable for policy makers, and a procedural dimension that provides a 
mechanism for transmitting knowledge from the scientific community to the policy 
worid. informs that such knowledge is accurate information that is of use to 
politicians and policy-makers and it frequently exceeds the mastery of any 
individual disciplinary approach. As with this research, the systematization and 
evaluation of the Ideas, opinions, and experiences of key industry stakeholders is 
needed in order to fulfil the research aim and objectives. Policy matters may relate 
to past, present or future situations. Hyman (1951, 205) notes that In the case of 
anticipations about the future, Inferences can only be made through the personal 
documentation of an Individual's thoughts and that Interviewing Is an effective 
method of capturing such thoughts. Likert (1951, 249) notes that while the wisdom 
of public experience and thinking can help focus the general policy to be pursued, 
the help of technical experts is often required to devise the best method of 
implementing the will of the public. However, awareness and caution may be 
required in today's capitalist societies where the autonomous public sphere, once 
used by interactive and discursive private individuals to discuss Issues of common 
concern and form public opinion, has now become a venue for advertising and 
legitimizing the state and corporate interests through the media; without such 
critical public space the diversified aggregate of the fragmented public will be 
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unable to inform the public (Calhoun, 1992, 26; Haque, 1996, 526). With respect to 
Canada, Saul (2008, 270) criticizes the toothless approach to media 
concentration, and warns of the slow and intentional erosion by government, 
during the last two decades, of intelligent arm's-length public information, 
independent thought, and debate; leaders intentionally prevent the discussion of 
ideas and expect civil servants to do the same, speaking up and debating issues 
are seen as signs of disloyalty. 
Rothwell (1951, ix) identifies four steps in the formulation and execution of policy: 
• Clarification of goals; 
• Exhaustive evaluation of the situation; 
• Selection of a course of action after weighing the probable consequences of 
various alternatives; 
• Determination of optimum means for carrying out the action decided upon. 
Sabatier (1999, 3) identifies five reasons why the policy process involves the 
interacting of complex elements over time: 
• The values, perceptions and policy preferences of the many actors in the 
various governmental, legislative, research, journalist, and other interest 
groups can be potentially very diverse; 
• The time span required from the emergence of a problem through sufficient 
experience with implementation to render a reasonable fair evaluation of 
program impact can take a decade or more; 
• The given policy domain with its potential for many different actors and 
programmes is not cleariy delineated; 
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• Policy debates typically involve very technical disputes over the severity of 
a problem, its causes, and the probable impact of alternative policy 
solutions; 
• The level of personal interest, gain, and sacrifice will vary for the many 
actors involved and thus the many disputes, unlike polite academic debate, 
will most likely be tempted to selectively distort the situation at hand. 
In light of Sabatier's last point. Curran and Blackburn (2001, 163) warn of the 
chasm between the academic researcher seeking to advance knowledge on social 
and economic activities for its own sake and the adversarial politician trying to 
promote the quality of his or her own policies over those of their opponents. They 
also warn that, while researchers have values and are committed to honesty in 
conducting their research, any idea of purely objective research, linked closely to 
rationally based, evidence-driven policy-making and implementation, is unlikely in 
any modern society. 
Although the views and ideas of a theorist and a practitioner are quite often worids 
apart, this work aims to consider both simultaneously in the search for a synergy. 
Merton and Lerner (1951. 306) suggest that theoretical and empirical emphases 
work better in a reciprocal relationship than either of them does In isolation. To 
help set the stage for the research methodology and methods exploited in this 
research it may be helpful to avail of a truism that the acts of privatization and 
nationalization are not new, and that both should be viewed as government 
actions tied closely to the political and economic belief(s) at the time (Hakim et al., 
1996. 4); Canada is no exception (Landry, 1993). Vickers and Yarrow (1988, 1) 
note that the differences in attitudes towards public and private ownership are 
frequently the main distinguishing characteristics of political parties. Bos (1991. 2) 
states that large scale privatization, the sale of public assets in his sense of the 
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meaning, leads to a new distribution of power between the private and public 
sectors with decisions on prices, investment, and technology being taken out of 
the domain of public bureaucrats and policy-makers and placed in the care of 
market-oriented technocrats responsible to private shareholders. Hodge (2000, 
14) provides several definitions of privatization, one of them being a policy 
movement initiated from political origins or objectives. Burton (2006) references 
the attempts being made by the USA and UK governments to 'modernise 
govemment' and improve the process of policy making. Hass (2004, 575) 
describes policy making as a process rather than a fixed set of analytical 
techniques and thus sees policies as experiments that participants monitor, 
evaluate, and improve over lime. Fischer (2003, 2) notes that in today's complex 
technological society it is imperative that, when policy decisions combine 
sophisticated technical knowledge with intricate and often subtle social and 
political realities, decision makers be provided with relevant information. Merton 
and Lemer (1951, 289) make an effort to distinguish among policy advisers, policy 
makers, decision makers, and executive agencies. Policy advisers are seen as 
those who supply policy makers with the knowledge upon which planning and 
intelligent policy formation must be based, while decision makers apply policy, 
which they may help to formulate, to the solution of current and specific problems. 
In the view of ibid (1951) the semi-autonomous executive agency is described as a 
government institution which can adjudicate the semi-permanent conflicts between 
public and private interest on a basis of knowledge, skill, and impartiality, rather 
than "mere politics." The future intention of this research is to provide evidence to 
the policy makers of the Canadian federal government with respect to the possible 
outcomes of private involvement in CCG activities being carried out in the 
Canadian Arctic. Today's complex society is continually changing and being 
changed by technology and as such intensifies the information requirements of 
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those civil servants in decis ions mak ing posi t ions (Fischer, 2003 , 2 ) . Techno logy 
advancements , abundant Arct ic resources, self- g o v e m a n c e of Arct ic inhabi tants, 
and c l imate change wil l have profound ef fects on the nature of pol icy and on the 
processes of policy making (Bur ton, 2006 , 173) in Canada . Mer ton and L e m e r 
( 1 9 5 1 , 299) note tvi/o funct ions of research or ig inated by social scient ist : 
• Sensi t iz ing pol icy makers to new types of ach ievable goa ls ; 
• Sensi t iz ing pol icy makers to more ef fect ive means of reach ing estab l ished 
goals. 
The commonal i ty of the two is the sensi t izat ion of pol icy makers to a wider range 
o f real izable potential i t ies. 
Regard less of the ou tcome and any assoc ia ted recommendat ions or conc lus ions 
that may be put forward as a result o f this research, adher ing to t h e status quo or 
ful ly pr ivat izing the C C G operat ions in the Arct ic will impac t s takeho lders 
dif ferently. There are numerous s takeho lders involved wi th , and a f fec ted by, the 
act ions of the C C G in Arct ic Canada and it is doubt fu l if any dec is ion wil l be 
accepted or v iewed by all in the s a m e way . Regard less of the dec is ion, it is 
expected that some stakeholders wil l fee l they have ga ined or benef i ted whi le 
o thers will feel they have lost out or suf fered. Owing in part to some t imes comp lex 
factor interact ions, decis ions perta in ing to publ ic pol icy usual ly involve var ious 
g roups of individuals who of ten const rue the same situat ion di f ferent ly (Panay ides , 
2006, 96) . Such complex interact ions d e m a n d better connected pol icy responses 
based on more sophist icated and robust analys is of under ly ing causes and 
possib le solut ions (Bur ton, 2006, 173). Centra l to this research is the Pareto 
op t imum and the belief that any pol icy dec is ion should max imize publ ic util ity for 
the taxpayers of Canada . Global ly, a fundamenta l and central economic p rob lem 
is the scarci ty of society 's resources (L ipsey et al . , 1994, 3) . W i th re ferences to 
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th is research, the l imited resource is ul t imately seen as the tax do l lars g iven by the 
Canad ian taxpayers . Canad ians are not noted for generous g iv ing ; Indicated by 
the groundswel l of resentment by ci t izens and bus iness owners w i th respect to the 
imposi t ion of the June 1987 tax reform and its broad reaching g o o d s and service 
tax (GST) (Lindquist . 1997, 50-59) . At ta in ing the des i res, wan ts and needs of all 
taxpayers may therefore be v iewed as a daunt ing under tak ing. In cons idera t ion of 
wha t wou ld be good to do versus wha t one should do, a result of the scarci ty of 
goods and resources, pol icy c la ims may be necessary (Green . 1982, 153; Smi th , 
1987, 312). Smith (1987, 309) states that the just i f icat ion of c la ims in the pract ice 
of evaluat ion research is not easy g iven that there are several t ypes of c la ims 
common ly made : 
• Pol icy c la ims; 
• Research c la ims; 
• Evaluat ion c la ims; 
• Managemen t c laims. 
6.4 R e s e a r c h Methods 
Any c la ims to be put forward as a result of this research wil l need to be able to 
s tand up to the r igours of both academic and poli t ical scrut iny. T h e fo l lowing eight 
character ist ics are considered by Sekaran (2003. 22) as the ha l lmarks of scienti f ic 
research: 
• Purpos iveness - the research has a im and purpos ive focus; 
• Rigor - a sol id theoret ical base and a careful ly thought -ou t methodo logy 
enab les the researcher to col lect the right kind of in format ion f rom an 
appropr iate sample wi th the m in imum degree of bias and helps faci l i tate 
suitable analysis of gathered data; 
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• Testabi l i ty - test ing logical ly deve loped i i ypo theses to see whe the r or not 
the data support the educated con jec tures or hypotheses that are deve loped 
after a careful study of the prob lem si tuat ion; 
• Repl icabi l i ty - the hypothesis is ref lect ive of the true state o f affairs in the 
populat ion and the same results wil l be repl icated w h e n the same type of 
research is repeated in o ther s imi lar c i rcumstances; 
• Precis ion and Conf idence - research des igned to prov ide accurate 
precis ion and high conf idence levels helps ensure that research f ind ings are 
as c lose to the true state of af fairs as possib le; 
• Object iv i ty - whi le initial research m a y c o m m e n c e wi th s o m e subject ive 
va lues and bias, the interpretat ion of data should be s t r ipped of personal 
values and bias and conc lus ions ought to be based on t h e facts of the 
f indings der ived f rom the actual da ta ; 
• General izabi l i ty - whi le a w ide scope of appl icabi l i ty of research f indings is 
desi rable with respect to its usefu lness, cost concerns usual ly conf ine most 
appl ied research to the organizat ion where the prob lem ar ises; 
• Pars imony - with respect to the e c o n o m y of research mode ls , meaningfu l 
and pars imonious models are preferred over e laborate and cumbersome 
ones . 
The research ou tcomes will need to prove its re levance to the s i tuat ions being 
observed and explored and any proposi t ions to be put fo rward wil l need to show 
that they are just i f iable and at ta inable (D inwood ie and X u , 2008) . Unl ike the 
ul t imate measure of s igni f icance for basic research, its contr ibut ion to theory and 
discipl inary knowledge, appl ied research helps people to m a k e dec is ions and is 
general ly d i rected toward informing o thers of possib le consequences of pol icy 
opt ions; these consequences may be de tenn ined retrospect ively a s in eva luat ion 
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research (Chambers , 2000. 851) . Smi th (1987, 309) character izes eva luat ion 
research as the making of just i f iable c la ims, an asser t ion that a part icular 
quest ion-answer proposi t ion is bo th mean ing fu l and va l id , w i th regards to t h e 
object of study and that inquiry is the core of such research. T h e ob jec t of s tudy in 
this research Is the C C G and its operat ions in the Canad ian Arct ic, more 
specif ical ly, the levels of service be ing current ly carr ied out of wh i ch icebreak ing 
plays a signif icant role. Ibid (1987) suggests that evaluat ion research involves 
research c la ims, policy c la ims, eva luat ion c la ims (the def in ing character is t ics 
di f ferent iat ing evaluat ion research f rom other fo rms of appl ied soc ia l research) , 
and management c la ims ( though not direct ly a part of eva luat ion research , they 
represent the ult imate ends to wh ich the o thers c la ims are usual ly d i rec ted) and 
that all c la ims s tem f rom appropr iate ly categor ized quest ions tha t are g iven 
suff ic ient attent ion to bring about a des i rab le ques t ion-answer connect ion . 
Relevant to the inquiry of C C G operat ions in the Canad ian Arct ic are a list of 
quest ion types categor ized by ibid (1987, 311) and consist of: 
• Causa l -Research; 
• Noncausa l -Research ; 
• Noncausal-Pol icy; 
• Noncausal -Evaluat ion; 
• Noncausa l -Management . 
Tab le 9 provides examples of quest ions relat ing to this research in accordance 
wi th Smi th 's taxonomy above . Smi th does c o m m e n t on the over lapp ing a m o n g the 
quest ions in the var ious categor ies. 
Mitroff and Turof f (1975), in d iscuss ing the phi losophical and methodo log ica l 
foundat ions of Delphi , state that there is no one "single best w a y " for ensur ing the 
unders tanding of the content of a commun ica t ion or for ascr ib ing val idi ty to a 
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communica t ion , and that the real quest ion is not how w e can de te rm ine or agree 
o n the meaning of "truth" wi th "perfect or comple te certainty" but h o w can w e 
just i fy what we think we can know. 
Table 9 Sample R e s e a r c h Q u e s t i o n s U s i n g S m i t h ' s T a x o n o m y 
Causa l -Research Is economic deve lopment in Canada 's Arct ic 
dependen t upon the serv ices of the C C G in the 
Arct ic? 
Noncausa l -Research Wha t is the present level of serv ice be ing of fered by 
the C C G in Arct ic Canada? 
Noncausal -Pol icy Wha t are the possib le consequences o f privat izing 
C C G operat ions in the Arct ic? 
Noncausal -Evaluat ion How do Canad ian Arct ic s takeholders v iew and judge 
the current level of service be ing prov ided by the 
C C G ? 
Noncausa l -Management Wha t are the benef i ts to Canad ian taxpayers of 
private Invo lvement in C C G operat ions in the Arct ic? 
Source : Author. 
Wi th respect to accept ing a proposi t ion as valid or as t rue, ibid (1975 ) state that 
under ly ing any scientif ic techn ique, theory, or hypothes is there is a lways some 
phi losophical basis about the nature of the wor ld upon wh ich tha t technique, 
theory, or hypothesis fundamenta l ly rests o r depends and that the cr i ter ion of the 
var ious phi losophical or inquir ing sys tems dictate the character is t ic quest ions 
wh ich wou ld have to be answered before accept ing the propos i t ion as valid or as 
t rue. 
In terms of research choice or des ign , it is the intent ion of this research to exploit 
the potent ial benefi ts of adopt ing mul t ip le methods , more specif ical ly m ixed-
method research (Saunders et a l . , 2007 , 145-146) . It wil l use mo re than one data 
col lect ion technique and analys is procedure . Quant i ta t ive a n d qual i tat ive 
techn iques and procedures wil l be used in combinat ion as wel l a s pr imary and 
secondary data. Such a research cho ice or des ign is advocated wi th in bus iness 
and management research; col lect ing data in more than one way he lps ensure all 
o f the issues relevant to the research are covered even if their init ial impor tance is 
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not fully appreciated by the researcher (Curran and B lackburn , 2 0 0 1 , 72). 
Accept ing that the var ious research methodo log ies each have the i r o w n st rengths 
and weaknesses , Mangan et a l . (2004, 569) note that research avai l ing of both 
data and methodological t r iangulat ion can compensa te for the f laws , and leverage 
the strengths, of the avai lable research methodo log ies . 
Wi th respect to the exploi tat ion of mult ip le methods in a research project, 
Saunders et el . (2007, 146-147) identi fy two major advantages , d i f ferent me thods 
can be avai led of for di f ferent purposes, and mixed methods enab le t r iangulat ion. 
Accord ing to Fontana and Frey (2000, 647) , t r iangulat ion da tes back to 1886 wi th 
the start of a study by Char les Boo th resul t ing in the publ ished work Life and 
Labour of ttie People of London (1902-1903) ; survey research w a s t r iangulated 
wi th unstructured interviews and e thnograph ic observat ions. R o b s o n (2002, 174-
175) character izes t r iangulat ion as the use of mult iple sources t o enhance the 
rigour of the research and to help counter all of the threats to val idi ty. Tashakkor i 
and Teddl ie (2003. 673-674) suggest that a l though the word t r iangulat ion is 
assoc ia ted with mixed methods by most researchers, the wo rd has been so 
broadly def ined and overused that it may m e a n nothing unless mixed 
methodolog is t speci fy how it is speci f ical ly def ined in their research . In light of the 
adv ice of Tashakkor i and Teddl ie above , and avai l ing of the f irst advan tage 
identi f ied by Saunders et a l . above ; wi th respect to the research under taken for 
this PhD, a mul t i -method qual i tat ive study wil l be uti l ized at the onset . A survey, in 
the fonm of a Delphi study in Phase I, wil l act as a scoping exerc ise and wil l fo l low 
a sequent ia l , m ixed-method, and predominate ly qual i tat ive app roach (Saunders et 
a l . , 2007, 145-146). In terms of qual i tat ive or quant i tat ive app roaches to research , 
the Delphi method can Incorporate e lements of both types of techn iques (Meyr ick, 
2003. 8) . The Delphi exercise wil l be used to ascer ta in the ideas a n d bel iefs of an 
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exper t panel of part ic ipants famil iar, in varying degrees and extent , w i th the 
organizat ional structure, state and condi t ion of infrastructure, and levels of 
serv ices of the C C G especial ly wi th respect to Arct ic opera t ions . St rauss and 
Corb in (1990, 52) inform that a review of the l i terature can help genera te quest ions 
to ask of research part ic ipants and to gu ide initial observat ions. 
In light of the advice in the preceding chapter f rom Saunders et e l . (2007) 
regarding exploratory research, and Sekaran (2003) regard ing the approach to 
conceptua l model deve lopment , it seems appropr ia te that fur ther exploratory 
research in the form of a scoping study, and subsequent exp lanatory research 
carr ied out through purposeful inten/ iews and the test ing of hypo theses be 
conducted in at tempt ing to fulfil the research a im and object ives. A s dep ic ted in 
Figure 10, it is therefore proposed that the scop ing study, in the f o rm of a Delphi 
exerc ise, be carr ied out to identi fy further, and seek agreement o n , the issues 
surrounding private involvement in the del ivery of C C G icebreak ing serv ices in the 
Arct ic. The Delphi exerc ise, unl ike wha t the l i terature review w a s thorough ly 
unable to do , wil l hear first hand f rom exper ts and s takeholders on mat ters related 
to the research a im and object ives. Subsequent ly , the resul ts of the Delphi 
exerc ise wil l be brought fonward as the basis for conduct ing in-depth and semi -
structured interviews in Phase II wh ich will be ana lyzed in acco rdance with 
g rounded theory methodo logy in a t tempt ing to deve lop hypo theses and 
relat ionships. A s noted earlier, G laser and St rauss (1967, 6) in d iscuss ing 
g rounded theory analysis, note that the generat ion of a theory involves a p rocess 
o f research in wh ich hypothes is and concepts not on ly c o m e f rom the data but are 
systemat ical ly worked out in relat ion to the data . Unl ike quant i tat ive researchers 
uti l izing large samples sizes in seek ing stat ist ical s igni f icance, o n e of the key 
features of qual i tat ive sampl ing accord ing to Mi les and H u b e r m a n (1994, 27 ) is 
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the careful select ion and use of a smal l number of contextual ly nes ted peop le who 
are studied in-depth. As wi th most probabi l i t ies, random sampl ing of a smal l 
populat ion cohort could lend itself to b iased results. Ibid (1994, 36) note that in the 
case of an appl ied, evaluat ion, or pol icy study the focus is t ighter a n d the 
inst rumentat ion is closely keyed to the var iables of interest; ins tn jmenta t ion should 
be a funct ion of the conceptual focus , research quest ions, and sampl ing cri ter ia. 
Dur ing data coding and analysis, pat terns and relat ionships in the da ta will 
hopeful ly be revealed for wh ich hypo theses can be deve loped to test such 
connec tedness in the data (Saunders et a l . , 2007 , 482) . 






The initial. Phase II, interviews wil l be for the most part exp loratory but wil l have a 
centra l theme focused on the appropr ia teness and suitabil i ty, fo r the C C G . of 
a l ready identif ied models of pr ivate invo lvement in icebreaking serv ices. A t this 
t ime, data gathered in the initial in terv iews wil l be categor ised accord ing to terms 
used by the part icipants, te rms emerg ing f rom the data, and /or te rms a l ready in 
place with respect to privat izat ion (St rauss and Corb in , 1998). It is ant ic ipated that 
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the early s tages of data organizat ion and category bui lding wil l be dynamic and 
that a funnel l ing process will t ighten the data analysis. Major ideas and issues 
c o m m o n in the initial interviews wil l serve as the main theme(s) a n d assist in the 
deve lopment of key quest ions for subsequent interv iews. In subsequen t interviews 
respondents will be g iven the f reedom to Introduce new ideas and issues centra l to 
the context of private involvement In the provis ion of C C G serv ices. Data ga thered 
in these subsequent interviews wil l be fur ther categor ised In light o f the categor ies 
Identif ied dur ing the initial interviews. T h e hypotheses or propos i t ions induct ively 
emerg ing f rom earl ier interviews wil l be tes ted In later interv iews. Tes t ing of such 
hypothesis or proposi t ions wil l a l low movemen t toward formula t ing valid 
conc lus ions and an explanatory theory, if only a s imple one (Mi les a n d H u b e m i a n . 
1994). Keeping in mind that assoc iat ion be tween var iables may not be enough to 
infer a connect ion between them (Dey, 1993, 48) but that an in tervening var iable 
may of fer more in terms of associat ion be tween var iables (Saunders et e l . . 2007 , 
483) . 
The research approach will Incorporate both induct ive and deduct ive analys is . 
Earl ier interviews are expected to fo l low the induct ive approach wh i le subsequent 
Interviews are expected to fol low the deduct ive approach . Tashakkor i and Teddl ie 
(1998, 25) put fonward the Cycle of Scient i f ic Methodology. Thus , it is ant ic ipated 
that induct ive reasoning of the observat ions , facts and ev idence co l lected in earl ier 
roundswi l l lead to general izat ion, abst rac t ion, and possible theory upon wh ich 
further predict ion, expectat ion, and hypotheses may be made . These wil l be 
reasoned deduct ively in subsequent in terv iews to del iver ev idence o r facts 
perta in ing to possible private invo lvement in the del ivery of C C G serv ices, 
pr incipal ly Arct ic icebreaking. If requi red, in order to fulfil the research a im and 
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object ives, any hypotheses and relat ionships deve loped dur ing the g rounded 
theory component of the research might be tested and quant i tat ively ana lyzed. 
6.5 C o n c l u s i o n 
Given that t rade-of fs exists in the cho ice of research methodo log ies , the 
researcher will need to be cognizant of t h e m w h e n dec id ing h o w a research 
project ought to be best approached and conduc ted . Wha teve r app roach is taken, 
the researcher must be able to make inferences that are Internal ly val id, 
t rustworthy and based on the results. Wh i l e t r iangulat ion prov ides the lynchpin for 
improving the quali ty of such inferences, the researcher needs to c lear iy def ine its 
mean ing and be specif ic about its implementat ion. 
A n y pr ivat izat ion or publ ic invo lvement w i th the del ivery o f C C G icebreaking 
serv ices wil l a lmost certainly arouse publ ic debate , and wil l be sub jec ted to the 
compl ica ted public policy process in wh ich the var ious p layers all have their own 
agendas . However, there is an important role for appl ied research in the capaci ty 
o f a pol icy advisor between the technica l m e n of act ion and the pol icy or dec is ion 
makers . 
The next chapter will explore the v iews and ideas of s takeholders a n d experts, on 
Arct ic matters and private invo lvement in the del ivery of C C G serv ices in the 
Canad ian Arctic. 
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Chapter 7 T h e Delphi E x e r c i s e 
7.1 Introduction 
Private involvement in the C C G act iv i t ies carr ied out in the Canad ian Arct ic has 
the potential for far reaching consequences in te rms of accountabi l i ty , border 
contro l , de fence, dependabi l i ty , env i ronmenta l protect ion, feasibi l i ty, liability, 
reliability, resource management , and sovereignty for the m a n y s takeho lders 
involved. As wi th any p lan, the economica l , env i ronmenta l , pol i t ical , and social 
matters will need to be addressed and eva luated. In light of the above , it is felt that 
the contr ibut ions or inputs of the many stakeholders, direct ly or indirect ly involved 
or af fected by the possibi l i ty of some level of pr ivate involvement , shou ld be taken 
into considerat ion and we ighed appropr iate ly. In this chapter , s takeholder 
contr ibut ion and input wi th respect to the deve lopment of t ranspor tat ion pol icy and 
infrastructure wil l be garnered through a Delphi exerc ise, noted a s Phase I. As a 
nat ion's t ransportat ion faci l i t ies and pol icies deve lop , so fo l lows the shape of the 
nat ion (Slavin and Devine. 1973, 241) . The chapter c o m m e n c e s w i th d iscuss ing 
the rat ionale for util izing Delphi . Th is is fo l lowed by examin ing the p rocesses used 
in the select ion of Delphi part ic ipants and the first round of quest ions. 
Subsequent ly , the response to and observat ions of the Delph i exerc ise are 
d iscussed. The chapter conc ludes wi th the results of the exerc ise in te rms of 
themes and consensus. 
7.2 Rat ionale for Utilizing Delphi 
Initial invest igat ion of research object ives 1 and 2, to synthes ize exper ts ' 
percept ions of future mar ine activity in the Canad ian Arct ic a n d to compare 
experts ' percept ions of C C G services, pr incipal ly Arct ic icebreak ing, in te rms of 
their ongoing ef fect iveness and eff ic iency, revealed that a Delph i s tudy was 
108 
required to analyse the percept ions of exper ts relat ing to these object ives. Delphi 
solicits expert opin ions and al lows powerfu l insight into deve lop ing and complex 
topics ( Is lam et a l . , 2006. 579) . 
S ince its incept ion in the eariy 1950's by the Rand Corpora t ion for de fence 
purposes, Delphi has been appl ied in var ious ways in bus iness, t ransportat ion, 
educat ion , heal th, and government . In te rms of qual i tat ive o r quant i tat ive 
approaches to research, the Delphi method can incorporate e lements of both 
types of techniques (Meyr ick, 2003 , 8) . Delphi , accord ing to L inds tone and Turof f 
(1975, 4) . is seen by some as a w a y of forecast ing whi le o thers see it as an 
appropr ia te method to: 
• Gather data not accurately known or avai lable; 
• Evaluate possible budget a l locat ions; 
• Explore p lanning opt ions; 
• Del ineate the pros and cons assoc ia ted wi th potent ia l pol icy opt ions; 
• Develop causal relat ionships in complex economic or social p h e n o m e n a ; 
• Dist inguish and clarify real and perceived h u m a n mot ivat ions; 
• Expose priorit ies of personal va lues and social goa ls . 
Accept ing that technology is chang ing at an unprecedented rate, the ability for a 
part icular individual to total ly comprehend its full ef fect o n an ent i re in terconnected 
sys tem wil l decrease wi th t ime as newer techno logy b e c o m e s avai lab le (Slavin 
and Devine, 1973, 250). In defend ing the uti l ization of Delphi w i th respect to the 
a ims of the research for this PhD, the Canad ian Arct ic is a geographica l ly large 
place wi th var ious g roups of s takeholders interested in the region. Ship 
constn jc t ion and icebreaking technology is chang ing . C l imate change is af fect ing 
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the area causing decreased annual ice coverage dur ing s u m m e r months. The 
issues and concerns fac ing Canad ian taxpayers and pol i t ic ians are constant ly 
shift ing in the face of l imited tax dol lars. The demands of the ent ire p lanet in terms 
of natural resource exploi tat ion are dynamic . 
"Delphi may be characterized as a method for structuring a group communication 
process so that the process is effective in allowing a group of individuals, as a 
whole, to deal with a complex problem" (Linstone and Turoff, 1975, 3). 
Practical problems are of ten complex and mul t i - faceted. There fo re , democrat ic 
analys is should examine the p rob lem f rom the perspect ives o f the var ious 
discipl ines with exper ience and exper t knowledge in the p rob lem area. Mer ton and 
Lerner ( 1 9 5 1 , 300) note that pol icy makers are start ing to re l inquish the not ion that 
a practical prob lem is invariably in the orb\{ of one specia l ized body of sc ience. 
G iven the dynamics of the Arct ic region and the uncer ta inty of the ef fects of private 
involvement in C C G activit ies in the region, it wou ld s e e m prudent to involve as 
m a n y of the stakeholders wi th an interest in the Canad ian Arct ic as possib le. 
Therefore, a convent ional Delphi exerc ise wou ld s e e m appropr ia te for the task at 
hand . Appropr iate use of Delphi can help the researcher obta in a reading on the 
values or goals held by the var ious s takeholders (Schneider , 1972, 497) . In 
addi t ion, it can help capture a w ide range of interrelated var iables and 
mul t id imensional features c o m m o n to most complex p rob lems (Gupta and Clarke. 
1996, 186). Further rat ionale for us ing Delphi can be found in the wo rk of Lynch et 
a l . . (1994, 97) who point out that Delphi a l lows the researcher to des ign a 
quest ionnaire to meet the part icular ob ject ives of the s i tuat ion at hand and is also 
able to accommodate the w ide geographica l d i sbursement of the part ic ipants 
involved in the quest ionnaire. 
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7.3 Se lec t ion of Delphi Part ic ipants a n d F i rs t R o u n d of Q u e s t i o n s 
The select ion of part ic ipants chosen for the Delphi exerc ise w a s g iven careful 
considerat ion. In light of the varying spec t rum of s takeholders assoc ia ted wi th the 
Arct ic it w a s felt that representat ion f rom as m a n y di f ferent d isc ip l ines as poss ib le 
should be involved. Czlnkota and Ronka inen (1997) suggest that It is cr i t ical to 
secure the part icipation of the right k inds of exper ts and that they represent a 
substant ial var iety of v iewpoints. It is a lso important that the part ic ipants have 
interest in and knowledge of the research issue (Meyr ick, 2003) . F igure 11 
i l lustrates the background diversi ty of the chosen part ic ipants. The ac tua l se lect ion 
of part ic ipants within the groups were ident i f ied In the l i terature review, f r om 
attending two conferences related to the research topic, and f r om personal ly 
known individuals with some form of connec t ion to Arct ic mat ters. Avai l ing o f a 
synergist ic approach , tapping into the knowledge and exper ience f rom a broad 
range of discipl ines should enable a researcher to ga in new insights that wou ld 
otherwise not be obta inable through individual explo i tat ion of the s a m e disc ip l ines 
(Saunders et al . . 2007 , 6). 
Wi th respect to part icipant, and quest ion, se lect ion for the first round o f Delphi 
there was acknowledgement , apprec iat ion and constant reminder that bias has the 
ability to threaten any evaluat ion and the in ferences d rawn f rom in format ion and 
data can only be as good as the nat ive cogni t ive mechan ism, the brain, a l low 
(Sadler, 2002, 126). Throughout the research there w a s cont inual ref lect ion, and 
at tempted el iminat ion or reduct ion, of Sadler 's (2002 , 124) three broad g roups of 
bias, namely: ethical compromises or d is tor t ions due to the possibi l i ty of payof fs 
and penalt ies, value inertias or the background exper ience and Idiosyncrat ic 
t rappings brought forward by the evaluator, and the 13 cognitive limitations in 
human infonnat ion process ing ranging f rom data over load to cons is tency in 
i l l 
j udgment . In reference to the commen ts of part ic ipants stat ing that s o m e o f the 
quest ions were subject ive, subject iv i ty accord ing to Sadler (2002, 125) is a natura l 
and necessary e lement of evaluat ion, wh ich cal ls for no apology. 
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Source: Author . 
The initial response f rom the first round of Delphi showed that the vas t major i ty of 
part ic ipants, some of which were personal ly contac ted prior to distr ibut ion of the 
first round of quest ioning and who agreed to part ic ipate, emp loyed wi th T C and 
DFO simply did not respond or reneged on their eari ier commi tmen t to part ic ipate. 
One stakeholder f rom the C C G did not part ic ipate as it w a s felt that the quest ions 
were looking for opin ions and not facts. Ano the r s takeholder f r om DFO, who 
eari ier agreed to part ic ipate, subsequent ly in formed that they could not part ic ipate 
on orders f rom headquar ters in Ot tawa. S o m e part ic ipants commen ted that the 
quest ions were b iased, subject ive and even absurd . 
The quest ions put fonward in the first round of Delph i were founded on the resul ts 
of a thorough l i terature review focused main ly o n : 
o Current and future C C G levels of serv ices; 
• Arct ic c l imate change and its af fect on t ranspor tat ion in the Arct ic reg ions; 
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• New icebreaking technology; 
• Pr ivat izat ion; 
• The growing d e m a n d for natura l resources in poli t ical ly s tab le bu t rather 
remote and harsh env i ronments . 
Several of the quest ions, including those concern ing the organizat ions st ructure, 
were based on the f indings of the December 2000 Report f rom the Of f ice of the 
Audi tor Genera l in wh ich Sect ion 31.1 of the Main Points states: 
"in our opinion, Fisheries and Oceans is not managing its fleet in a cost-effective 
manner. There is a wide variation in practices and procedures employed by the 
five regions where the fleet operations are controlled. With each region having its 
own operating practices, procedures and support, the Department is missing 
opportunities for greater flexibility in sharing resources and for better productivity in 
providing the fleet se /v /ce" (Audi tor -Genera l . 2000) . 
7.4 Delphi R e s p o n s e s 
With respect to the first round of quest ion ing, Delphi N o . 1 . and in l ight of Sect ion 
7.3, the quest ionnai re was emai led out to 72 individuals a round the wor ld wi th the 
major i ty of individuals coming f rom across Canada . The rat ionale for uti l izing emai l 
s tems f rom its flexibil ity and conven ience in that it enables the message to fol low 
the recipient who can then wait for a convenient t ime to respond to it (Meyr ick, 
2003. 10). Of the 72 individuals, 32 responded before the twice pos tponed cut of f 
da te and two others responded short ly a f ter the cut of f da te and thus too late to be 
used in the Delphi exercise. The quest ionnai re was off icial ly sen t out on 31 
January 2007 and individuals w e r e asked to re turn the quest ionna i re w i th in two 
weeks . Prior to the end of the two-week cut off date some indiv iduals repl ied 
informing they were exper iencing di f f icul ty down load ing the free vers ion o f Adobe 
Reader 8. Consequent ly , the quest ionnai re w a s resent as an MS W o r d documen t 
to the ent ire list of individuals that had not returned their quest ionnai re to date . In 
addi t ion, and also at the request of s o m e indiv iduals, the cut of f da te for t he return 
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of the questionnaire was extended to the 6 March 2007. Of the 32 individuals that 
responded, 11 had previously been met and were asked if they would be 
interested in participating, 11 had previously been met and the questionnaire was 
sent without prior notice, six were asked via email if they would be interested in 
participating and were subsequently sent the questionnaire, and four of the 
participants were referrals who had been forwarded the questionnaire by other 
individuals. A detailed account is provided in Appendix 3. Table 10 provides a 
summary of the Delphi exercise. 
Table 10 Summary of the Delphi Exercise 
Round 1 Round 2 Round 3 
Participants 32 27 of 32 23 of 27 
Questions 32 44 21 
APMO (%) 49.3 41.9 37.2 
Source: Author. 
With respect to the second round of questioning, Delphi No.2, the questionnaire 
was emailed out to the 32 individuals that had responded to the first round of 
questioning. In light of the technical difficulties experienced with Adobe Reader 8 
in the first round of questioning, the second round of questioning was emailed out 
as an MS Word document. Of the 32, 27 responded before the twice postponed 
cut off date, one responded shortly after the cut off date and thus too late to be 
used in the Delphi exercise, one responded before the initial cut off date to inform 
they would be dropping out as they did not have the time to commit, and three 
others did not reply at all. The questionnaire was officially sent out on 16 March 
2007 and individuals were asked to return the questionnaire within two weeks. By 
30 March 2007, the initial cut off date, 13 had replied. Given the low response rate, 
a reminder was sent at the end of day on 30 March 2007 that the response period 
would be extended and the cut off date would be postponed until 13 April 2007. By 
13 April 2007 another nine individuals had responded. Knowing that some very 
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interested individuals had not yet responded, presumed to be incommunicado or 
busy, another reminder was sent out on 13 April 2007 to inform that the cut off 
date was now extended to 18 April 2007. Five more individuals responded before 
the final cut off date. 
With respect to the third round of questioning, Delphi No.3. the questionnaire was 
emailed out to the 27 individuals that had responded to the second round of 
questioning. As with the second round of questioning, the third round was emailed 
out as an MS Word document. Of the 27, 23 responded before the twice 
postponed cut off date, one responded but with no response document attached; a 
reminder was sent to this participant but no subsequent reply was ever received, 
three did not respond at all. and one individual who was travelling responded 
shortly after the final cut off date and was accepted given this was the final round 
of questioning and analysis had not yet commenced. The questionnaire was 
officially sent out on 30 April 2007 and individuals were asked to return the 
questionnaire within one week. By 7 May 2007, the initial cut off date, seven 
individuals had replied. Given the low response rate, a reminder was sent at the 
end of day on 8 May 2007 that the response period would be extended and that 
the cut off date would be postponed until 11 May 2007. By 11 May 2007 another 
ten individuals had responded. Knowing that some very interested participants had 
not yet responded, presumed to be incommunicado or busy, another reminder was 
sent out on 16 May 2007 and the cut off date was now extended to 18 May 2007. 
Five more Individuals responded before the final cut off date of 18 May 2007 and 
one last individual responded on 24 May 2007. This concluded the Delphi study. 
Details of the final results of the three rounds of questioning are shown in 
Appendix 4. 
115 
7,5 Observations of the Delphi Study 
Throughout the three rounds of questioning there were numerous examples where 
answers were agreed to. or were left blank, but comments were still provided; 
individuals were instructed to comment only if they disagreed with the statement 
provided. 
With respect to the number of blank responses, the first round of questioning, 
administered in both an electronic questionnaire Adobe 8 Reader format and an 
MS Word document format with the majority of responses being returned in the 
Adobe fomriat, had 0.5 percent blank responses. The second round of questioning, 
administered entirely as an MS Word document, had 3.8 percent blank responses. 
The third round of questioning, administered entirely as an MS Word document, 
had 1.4 percent blank responses. With respect to the high levels of "unable to 
comment" answers, 19.7 percent of total opinions expressed in the first round of 
questioning, this was anticipated given the broad range of topics put forward in the 
first round of questioning. There were also examples noted where it appeared that 
individuals contradicted, in later rounds of questioning, their own comments which 
were provided in earlier rounds of questioning. 
With reference to all three rounds of questioning the Average Percent Majority 
Opinion (APMO) (Abdel-Fattah et al.. 1999; Makukha and Grey, 2004; Islam et al., 
2006), whereby the ((Aggregate of Majority Agreements + Aggregate of Majority 
Disagreements)/ Total Opinion expressed X 100)), was use to determine whether 
consensus was or was not reached on the statement provided. In the first round of 
questioning a decision was made to go with an APMO of 49.3 percent, resulting in 
44 statements for the second round of questioning. The rationale being, in trying to 
keep the number of statements/questions to a reasonable level which would not 
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deter individuals from participating in future rounds, that an APMO of 66.7 percent 
would have resulted in 141 statements for the second round of questioning, an 
APMO of 75 percent would have resulted in 160, and an APMO of 85 percent 
would have resulted in 181 statements. While the reasons may vary, the message 
with respect to survey length is fairly consistent. Shorter surveys with interesting 
content tend to motivate participants and consequently produce better response 
rates and quality than longer surveys in excess of one hundred questions (Burchell 
and Marsh. 2007; Herzog and Bachman, 2007; Saunders et al., 2007). The APMO 
for the second round of questioning was 41.9 percent, resulting in 21 statements 
for the third round of questioning. An APMO of 66.7 percent would have resulted in 
88 statements for the second round of questioning. As 88 statements were 
considered excessive, no attempt was made to determine the number of 
statements that would have resulted from an APMO of 75 percent. The APMO for 
the third round of questioning was 37.2 percent, resulting in consensus being 
attained on 17 of the 21 statements, or 80.9 percent. 
7.6 Delphi Themes and Consensus 
Nine major issues summarise the findings of the Delphi study relating to future ice 
conditions, transit traffic, icebreaker capabilities, COG services and organisation, 
vessel movements, icebreaker deployments, privatization and resource issues. 
Future ice conditions in Arctic waters (original statement no. 3) 
Considerable uncertainty surrounds the extent to which perennial Arctic ice will 
retreat in terms of geographic location and when the Arctic Ocean may experience 
Ice free summers. However, 12.5 percent more panellists agreed that the Arctic 
Ocean will experience Ice free summers before the NWP. Of those panellists who 
disagreed, many agreed that parts of the Arctic Ocean along the Russian NEP 
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would be free of summer ice before the NWP. Also, many panellists found it hard 
to believe that if the Arctic Ocean were to become ice-free, the NWP might not do 
so. There was strong agreement with the view that as the annual Arctic sea ice 
reduces it will make it easier for perennial Arctic Ocean ice to move south through 
the Canadian archipelago and thus block the many straits that vessels would have 
to transit in traversing the NWP or operating within the archipelago, thus impeding 
shipping movements. 
Transit traffic through the NWP (original statements no. 1, 2) 
With respect to vessel traffic traversing the NWP, there was consensus that 
Panama size vessels of approximately 60K DWT would not be able to do so for 
nine months of the year with icebreaker assistance by 2020. However, it was 
expected that such vessels would be able to do so by 2050. 
Arctic traffic and Icebreaker capabilities (original statements no. 4, 5, 6, 25, 
26) 
In comparing 2006 traffic volumes with anticipated volumes in 2020, there was 
significant agreement that traffic volumes will more than double in all Arctic 
regions. In terms of icebreaking capabilities, while the vast majority of panellists 
agreed that the current capabilities of the COG are suitable for current Arctic 
shipping activity, they do not believe that Canada or other Arctic nations currently 
have the capabilities to meet the anticipated Arctic shipping demands of 2020. 
C C G levels of service (original statements no. 7, 8, 9,10, 11) 
Although panellists agreed overall that the current level of ice routing and 
information service would be suitable for Arctic shipping activity in 2020, they did 
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not agree that the current level of route assistance service would be suitable for 
shipping activity in the Arctic in 2020. 
With respect to harbour breakout service, panellists felt that while the CCG does 
have the capacity to meet current demands, it will require more icebreakers to 
meet future demands. Further to this, panellists strongly believed that more 
hydrographic survey work is required in the Arctic and that some harbours will 
require dredging. 
Regarding the limited demands currently made on the CCG in terms of the 
northem resupply service, panellists agreed that the CCG would be able to 
satisfactorily continue this service up to 2020 with the icebreaking fleet currently 
available. However, they did not agree that the same would be true in terms of the 
sovereignty service. 
Organizational and operational aspects of the C C G (original statements no. 
16.17.18. 22. 23, 27) 
On 1 April 2005. the CCG became a SOA within FOC. Half of the panellists were 
unable to comment on whether SOA status would significantly increase the level of 
services being currently provided in the Arctic, but 43.6 percent of the remaining 
panellists agreed that it would not. The reasons noted for this included an 
unchanged CCG budget, that CCG has not displayed any ability to operate in a 
more efficient manner, and a lack of funding for the CCG. Notwithstanding the 
above, panellists did agree that the level of service has remained the same. 
Panellists also agreed with the statement that the reason why the CCG was made 
a SOA was to address the marine transportation issue and ensure that CCG 
funding goes to where the allocation was intended rather than FOC imperatives. 
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However, three times as many panellists agreed that the focus is actually being 
taken further away from transportation issues. 
Considering the funding of icebreakers, panellists agreed that this is inadequate 
both in Canada and globally. With respect to user service fees, there was overall 
agreement that the CCG should charge icebreaker service fees north of 60 
degrees latitude. 
The CCG civilian fleet of approximately 107 vessels is deployed, maintained and 
operated by five regions spread across Canada with each region operating 
according to its. own practices and management preferences. With respect to this 
decentralization of fleet operations, approximately 6 percent more panellists 
agreed that it resulted in overall significant duplication of human resource effort 
within FOC with respect to Arctic operations. However, there was significant 
agreement among panellists that the regions exist to meet the specific needs of 
distinctly different geographic areas and that since the officers are in a pool and 
the fleet is multi-tasked the regional approach is probably most effective. In terms 
of national standards, of the slightly less than 50 percent of the panellists who 
commented, all but two agreed that the icebreaker fleet is currently being 
managed with national standards and the regions are well coordinated. Despite 
the aforementioned, of the panellists that commented, more agreed that the 
regions generally ignore national standards where they do exist, national 
standards are incomplete, there is no internal audit process visible for these 
standards, and there is still little coordination among the regions. With respect to 
standardization of practices for the icebreaker fleet and the CCG following the 
USCG operational structure of being viewed as a unique asset, of the 52 percent 
of panellists who commented, approximately four times as many agreed with this 
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view. However, there was significant overall agreement that Canada needs the 
best, most effective and responsive system for Its icebreaker fleet and not one that 
necessarily matches the USCG. Despite many of the panellists agreeing with the 
view that the CCG needs to standardize its practices and be viewed as a unique 
asset, there was overall agreement that the actual USCG structure is not an 
example for Canada to follow and that it is even less effective than the CCG 
stnjcture. 
The six CCG Icebreakers used for Arctic operations are operated out of four 
regions: Pacific, Quebec, Maritimes. and Newfoundland and Labrador. The fifth 
region. Central and Arctic, however is responsible for icebreaking in the Arctic. 
While there was no overall agreement that this decentralization of fleet operations 
results in ineffective Interregional communication and consequently 
underutilization of vessels in the Arctic, slightly more panellists agreed that it did 
lead to icebreaker underutilization. Notwithstanding the above, there was overall 
agreement that vessel utilization is more a function of budget and less of 
organization, and Arctic deployments of Icebreakers are reasonably well 
coordinated. In addition, there was even greater overall agreement with the view 
that from an operations perspective a central control point is important for the 
coordination of six Icebreakers operating In a harsh northern environment. 
Merchant vessel movement in the Canadian Arctic (original statements no. 
12,13) 
The movement of merchant vessel traffic Is controlled by two conventions. An 
older and more rigid 'Zone/Date Shipping Safety Control Scheme", based on rigid 
controls stipulating the dates that vessels of various ice strengthening may 
navigate within the sixteen shipping safety control zones of the Canadian Arctic 
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underpins a more flexible 'Arctic Ice Regime Shipping System' (AIRSS) framework 
indicating whether or not a given set of ice conditions will be safe for a particular 
vessel. Panellists strongly agree that the Zone/Date system is inappropriate for 
current day Arctic shipping activity, due to less severe ice conditions during recent 
summer seasons, and that the AIRSS system is more appropriate. Vessels are 
currently allowed to exploit both systems to their advantage when operating in the 
Canadian Arctic. 
Icebreaker deployment in the Canadian Arctic (original statements no. 14, 
15, 21) 
The geographic expanse of the Canadian Arctic is divided into 12 service areas for 
the provision of the primary levels of service, noted earlier, offered by tfie CCG 
throughout the summer season. This system is referred to as the 'Block 
Commitment' system. While half of the first round panellists were unable to 
comment on the effectiveness of this system, three times as many of those who 
did comment agreed that the system was effective. However, a significant number 
agreed that the system was outdated and needed to have greater flexibility and 
updating given the changing environmental condition in the Arctic. It is also 
important to note that during subsequent rounds, panellists agreed that the system 
itself is the result of a limited number of icebreakers and thus not very effective 
from a service point of view. 
All CCG vessels are multi-tasked. Six of the 17 icebreakers spend the summer 
months engaged in activities in the Arctic and the winter months engaged in 
activities along the east and west coasts of Canada. While approximately 10 
percent more panellists agreed that year round utilization of these six icebreakers 
costs Canadian taxpayers more than only utilizing them during the winter months, 
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there was strong agreement among the panellists that it was best to utilize the 
hardware and human resource all year round. There was strong agreement that 
CCG undoubtedly faced high fixed capital and operational costs. 
Whilst there was no overall agreement that Canada should immediately acquire 
icebreaking capability for year-round winter navigation in the Arctic, more 
panellists agreed with the statement than disagreed. However, while there was 
overall agreement that operating icebreakers year-round in the Arctic would be 
very expensive and that currently there are no commercial clients or compelling 
sovereignty arguments for year-round operations, panellists also agreed that 
Canada should have this capability by no later than 2015. There was also 
agreement that the technical requirements for year-round navigation in the Arctic 
are non-trivial, probably beyond present reach, and that Canada should adopt a 
staged approach to this. There was also overall agreement that Canada should 
build more vessels of moderate capacity than one very powerful and costly 
icebreaker and that icebreakers are needed where commercial vessels will go. 
Privatization of C C G services in the Arctic (original statements no. 19, 20) 
The CCG offers a wide range of services in the Arctic. Even though Canadian 
taxpayers are burdened with the high financial cost associated with the 
construction and maintenance of ice breaking vessels, there was overall 
agreement that it would not be appropriate for the ice breaking component of the 
CCG range of services, in the Arctic, to be privatized. Notwithstanding this there 
was overall agreement that private involvement in carrying out the level of services 
currently provided for by the CCG in the Arctic would not weaken Canada's 
position with respect to sovereignty in the Arctic. 
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Arctic hardware and human resources (original statements no. 24, 28, 29, 30, 
31,32) 
There was overall agreement among panellists that the vast geography of the 
Arctic poses significant challenges to Canada and other maritime nations in terms 
of human resource management on board their icebreakers working in the Arctic. 
In addition, there was overall agreement that by 2020 maritime operations in the 
Arctic will involve a wide range of services, and that given the relatively small 
human presence stationed on land in the Arctic most of these services will be 
conducted from mobile floating platforms. 
With respect to global icebreaking capacity, there was overall strong agreement 
that there was no need for all maritime nations of the world to immediately acquire 
icebreaking capability for either summer or year-round navigation in the Arctic. 
Further to this, there was overall agreement that while Russia currently has 
icebreaking capability for year-round navigation in the Arctic, it was not necessary 
for the seven remaining nations of the Arctic Council to immediately acquire 
icebreaking capability for year-round navigation in the Arctic. 
7.7 Conclusion 
The APMOs were accepted as being low. However, with respect to the first round 
of questioning, the results identified 41.6 percent agreement with the 32 
statements provided. 38.7 percent disagreement, and 19.7 percent unable to 
comment. It is anticipated that had more of the statements in the first round of 
questioning been presented in a negative form, the percentage of results in 
agreement would have been larger, but at the expense of valuable comments from 
which to gain a deeper understanding of the situation. 
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Llkert (1951, 238) informs that consistent evidence has been obtained showing 
that questions on complex Issues have different meanings for different people who 
are called upon to answer them. With reference to the philosophical and 
methodological foundations of Delphi, MItroff and Turoff (1975) state there is no 
one "single best way" for ensuring the understanding of the content of a 
communication or for ascribing validity to a communication. The issues of 
uncertainty of content and validity to some of the responses provided by some of 
the Delphi participants was evident In the Delphi exercise conducted as part of this 
research. After close examination of the responses provided by Delphi 
participants, it would be fair to suggest that with some questions there appeared to 
be varying interpretations, a corollary being the level of true consensus or lack 
thereof. In support of the above, Saunders et el. (2007, 108) In discussing various 
research philosophies suggest that with respect to ontology and the aspect of 
subjectivism, individuals will perceive different situations in varying ways as a 
consequence of their own view of the world around them. Subjectivism surfaces in 
two ways here, first via the Delphi participants in the remarks they provided and 
second via the researcher in distilling the remarks for subsequent rounds. 
Currently, the Arctic regions of Canada, and for the most part the entire Arctic 
region north of 60 degrees latitude, are not conducive to year-round navigation of 
merchant vessels and to some degree even government owned Icebreakers. 
While future Arctic shipping activity is anticipated to significantly increase with the 
retreat of perennial Arctic sea ice, the infrastructure required to support global 
supply chains is notably lacking. While Icebreaker capabilities are considered 
suitable for current merchant shipping activity, they are not suited to the 
anticipated shipping activity of 2020 and beyond. Much of the Arctic Is poorly 
charted and in some areas no navigational charts are available. Navigational aids 
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are sparse and often only provided seasonally. Vessel repair facilities are sparse 
and limited in their scope of work. Emergency response capabilities are limited 
and geographically challenged. Finally, the impact of year-round Arctic shipping 
activity on the livelihoods of native inhabitants has not been fully addressed. 
Through a mix of unilateral and multilateral actions, Canada and other Arctic 
Council nations need to quickly decide upon and begin to develop, install and 
enhance relevant infrastructure comprising modern icebreaking capabilities, 
deepwater ports, repair and refuelling facilities, aids to navigation, and emergency 
response organizations. Involving the local inhabitants will be imperative. 
The results of three rounds of Delphi in Phase I have identified areas of interest 
worthy of further in-depth investigation in ascertaining if the levels of service 
provided by the CCG in the Arctic are suitable for some form of private 
involvement ranging from the status quo of services being totally provided for by 
the Canadian federal government, to outright privatization of the CCG Arctic 
icebreaker fleet and associated levels of service. Further research is required to 
canvas the in-depth opinions of local experts relating to various models which may 
underpin the ownership, organisation and management of relevant infrastructure. 
This further in-depth investigation adopts a grounded theory methodology and 
takes the form of personal interviews involving retired CCG personnel previously 
involved with looking at the idea of privatizing the CCG, academics previously 
involved with looking at the idea of privatizing the CCG, private business currently 
involved in looking at private involvement with respect to CCG operations in the 
Arctic, and private business involved in providing new icebreaking vessels and 
technology to the CCG. 
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Chapter 8 Grounded Theory Methodology 
8.1 Introduction 
This chapter commences with a presentation of the rationale for using the ground 
theory methodology of data analysis in helping fulfil research objectives five and 
six noted in the introductory chapter. It then informs of the approach taken towards 
identification of interviewees and the development of the in-depth and semi-
structured interview guide. The chapter continues with information on the coding of 
interviews in light of Phase II data analysis and the conceptual model that was 
developed. The later part of the chapter delivers the results of the interviews that 
were conducted, analyzed, and coded in accordance with the grounded theory 
methodology. 
8.2 The Rationale for Choosing Grounded Theory 
While the literature review and Delphi exercise dealt with some of the research 
objectives and raised awareness with respect to issues associated with climate 
change, the increased demand for Arctic resources, the CCG and its ageing fleet 
of icebreakers, and the lack of transportation infrastructure in the Arctic, they did 
little in terms of offering solutions to the issues. With respect to this research, the 
main issues being raised are that the CCG is poorty managed and underfunded, 
and the CCG icebreaking fleet needs to be renewed and enhanced. To 
understand why the current situation is as it is and how best to resolve these 
issues, both effectively and efficiently with the Canadian taxpayer in mind, 
qualitative research in the form of in-depth and semi-structured interviews with 
stakeholders conversant of the issues mentioned was undertaken. Policy matters 
may relate to past, present or future situations. Hyman (1951. 205) notes that in 
the case of anticipations about the future, inferences can only be made through 
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the personal documentation of an individual's thoughts and that interviewing is an 
effective method of capturing such thoughts. Grounded theory is well suited for 
qualitative research using interviews (Robson, 2002, 191). It is a constant 
comparative analysis process in which data are collected, transcribed, and 
subsequently subjected to both micro and macro analysis and coding for the 
purposes of developing categories and saturating them with respect to their 
properties and dimensions. It is a systematic, rigorous, and formalized approach 
to data analysis (Strauss and Corbin, 1998). 
While a theory can be developed at various junctures of the research depending 
on the nature of which the research is approached, Collier (1994, 23) notes that no 
theory is unsusceptible to revision and improvement, and that it Is continually in 
process (Glaser and Strauss, 1967. 114). Ibid (1967, 6) note that the generation of 
a theory involves a process of research in which hypothesis and concepts not only 
come from the data but are systematically worked out in relation to the data. With 
respect to grounded theory methodology, while a researcher may have theoretical 
conceptions in mind at the outset of a research project, it may prove advantageous 
not to structure data gathering too tightly at the commencement of research 
(Strauss and Corbin, 1998. 206). Consequently, the first in-depth, and to a degree, 
semi-structured, interview involved an interviewee identified by a Delphi 
participant; a non-probability sampling technique known as snowball sampling 
(Saunders et al., 2007, 228). The interviewee had previously been a manager at 
CCG and had been tasked with looking into ways in which the CCG may be 
operated more efficiently and effectively. The interview was arranged in two parts. 
During the first part of the interview the interviewee informed of his previous work 
noted above. During the second part, a list of questions, generated from the 
literature review and Delphi study, was used as a guide to help focus the interview. 
128 
As with all subsequent interviews, the first Interview was recorded, transcribed, 
and subjected to an initial analysis. Initial results were used to Identify potential 
new interviewees, and to develop questions. Subsequent interviewees were 
Identified using a combination of snowball and theoretical sampling techniques. 
Theoretical sampling Is the process of allowing emerging theories, stemming from 
the coding and analysis of previously collected data, to guide subsequent data 
collection, coding, and analysis (Glaser and Strauss, 1967, 45). In addition, 
theoretical sampling of previously collecting data is accepted in the grounded 
theory methodology ibid (1967, 71) and as such, the Delphi results and literature 
review serve as "slices of data" to help with the development and saturation of 
categories ibid (1967, 65). Eight interviews were conducted. Table 11 highlights 
some of the information pertaining to the interviews. 





Format Sampling Technique 
1 Retired CCG Manager 06/07 In Person Snowball 
2 Retired CCG Manager 26/07 Telephone Snowball 
3 Retired CCG Manager 31/08 Email Snowball 
4 Vice-President ENFOTEC 13/09 Telephone Theoretical 
5 Director of Science AKAK 25/09 Telephone Theoretical 
6 Gibson Marine Consultants 15/10 Telephone Theoretical 
7 CCG Commanding 
Officer 23/10 In Person Theoretical 
8 
Retired CCG 
Manager / Current 
Marine Consultant 
24/10 Telephone Theoretical/Snowball 
Source: Author. 
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8.3 Analysis and Coding of Interviews in Light of the Conceptual Model 
Discussed earlier in this research, Sekaran (2003, 97) suggested four phases to 
approach the development of a conceptual model: 
• Identify the problems and issues through in-depth literature review and 
purposeful interviews; 
• Identify the variables contributing to the research problem through in-depth 
literature review and purposeful interviews; 
• Analyse the associations among variables once they are identified; 
o Develop relevant hypothesis and subsequently test to help ascertain the 
extent to which the problem can be solved. 
A general analysis of each interview was undertaken before proceeding with 
further interviews, and in keeping with the constant comparative analysis of 
grounded theory methodology, interviews, literature review, and Delphi results 
were analysed at micro and macro levels during subsequent data analysis and 
coding. 
Memos, in both note and diagram form, accompany data analysis. The collection 
of data in more than one way helps to ensure that all of the issues relevant to the 
research are covered even if their initial importance is not fully appreciated by the 
researcher (Curran and Blackburn, 2001, 72). 
Strauss and Corbin (1990, 62) characterize the grounded theory methodology as 
being both inductive and deductive; the process of analyzing data, othenwise 
known as coding, allows for assumptions about phenomena to be deductively 
made which then in turn calls for questioning of these assumptions leading 
inductively to new discoveries. Collis and Hussey (2003, 73) refer to the 
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phenomenological, grounded theory methodology as one in which a researcher 
commences with an inductive approach to gain insight, subsequently exploits a 
deductive approach to generate hypotheses, and finally returns to induction for the 
testing of the generated hypotheses. While Strauss and Corbin make hypothesis 
testing integral to the constant comparison method of grounded theory 
methodology, Glaser disputes such within-analysis testing and asserts that the 
testing and verification of hypotheses is to be done subsequent to the 
development of a grounded theory (Rennie, 1998). With respect to moving 
between induction and deduction, Strauss and Corbin (1998, 137) make note of 
the Interplay between the two during data analysis and coding. Coding is central to 
grounded theory and, as previously noted, occurs at both micro and macro levels. 
While micro analysis is a combination of open and axial coding, it is not intended 
to be done in the absence of macro analysis. Open coding concerns itself with the 
identification of conceptual categories and the subsequent discovery of a 
category's properties and dimensions, and axial coding looks at the process of 
relating categories to their subcategories (ibid). An example of open and axial 
coding of an interview is shown in Appendix 5. This approach to coding was 
repeated for all eight interviews. The conglomeration of which helped with the 
selective coding shown in Appendix 6 and the development of the conceptual 
model shown in Appendix 7. Higher level selective coding is used for the 
integration and refinement of theory evolving from open and axial coding. 
Hypothesis are typically presented at the selective coding level (Robson, 2002. 
194). Open, axial, and selective coding were conducted on all interviews. Selective 
coding was used for further integration of the hypotheses and relationships, 
developed under open and axial coding, identified in the final version of the 
conceptual model depicted in Appendix 7. Development of the conceptual model is 
discussed below. All eight interviews were analyzed and coded in consideration of 
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the conceptual model developed, and each interview resulted in its own set of 
relationships and theories. The amalgamation of the eight sets of relationships and 
theories is shown in Appendix 6; they formed the basis of Part B of the quantitative 
survey discussed in detail in the following chapter. 
In light of the different views noted above as to when hypotheses testing should be 
carried out and with respect to the research undertaken, within-analysis 
hypotheses testing was carried out but only to the extent of the somewhat limited 
number of interviewees and other 'data slices'. Given the potential for this 
research to impact on policy decision making, it was felt that subsequent testing of 
hypotheses and relationships would help triangulate results and enhance such 
research hallmarks as testability, precision and confidence. Therefore, in 
attempting to add precision and confidence to the research work via attitude 
measurement of critical hypotheses and relationships, the exploitation of a 
quantitative survey in the form of a Likert scale was developed. Discussed in detail 
in Chapter nine, the quantitative survey was administered by email to a pool of 
experts and stakeholders conversant in Arctic affairs. The pool of experts and 
stakeholders was complied, for the most part, from the lists of individuals attending 
conferences and seminars on Arctic matters, personal contacts, and the pool of 
participants identified in the Delphi exercise. 
Grounded theory integrates stnjcture (or conditions) and process (denoting 
action/interaction strategies over time) with the use of an analytical tool referred to 
as the paradigm (Strauss and Corbin, 1998, 127). The paradigm is not a 
standalone tool of analysis, and is intended to be used in conjunction with a coding 
device referred to by ibid (1998, 182) as the matrix. Whilst the paradigm concerns 
itself with conditions, action/interaction strategies, and possible consequences, the 
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matrix guides the analyst in looking at conditions and consequences on both 
macro and micro levels. The conceptual model depicted in Appendix 7 highlights 
the combination of both the paradigm and the matrix applied to the eight 
interviews. 
8.4 Results of Grounded Theory 
Analysis of the results of the interviews confirms that the grounded theory strategy 
was effective. Category saturation was evident, and diminishing returns with 
respect to data collection was noted. This was particularly evident in the 
subcategories of private management and icebreaker design/construction 
However, it is worthy of mention that Strauss and Corbin (1998, 136) refer to 
saturation as a matter of degree, and if a researcher were to investigate long and 
hard enough new properties and dimensions would be discovered. 
With respect to signs of an emerging theory, research indicates that CCG Arctic 
operations are suitable for private involvement and that private management of the 
CCG fleet is the option offering the greatest potential in terms of increased 
efficiency and effectiveness. Research indicates that while on a national basis the 
CCG is poorly managed, the Arctic programme runs relatively much smoother 
than so called national programmes in southern latitudes of the country. The 
underlying difference between the two programmes is that the region in control of 
Arctic operations does not allocate any of its hardware (i.e. icebreakers) to Arctic 
operations, see Figure 12. On the contrary, with respect to national programmes in 
the south, individual regions are responsible for the operation of icebreakers and 
control of local programmes. Therefore, to improve on the Issues with Arctic 
operations as noted in the Delphi results with respect to the decentralization of 
fleet operations resulting in ineffective interregional communication and 
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consequently underutilization of vessel use in the Arctic, it may be that the COG 
should have a fleet of icebreakers allocated specifically to year round Arctic 
operations and most importantly, that they be managed by private interest 
involving local stakeholders. 
Figure 12 Regional Inputs into the Arctic Programme 
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A distillation of the views of the eight interviewees in relation to research objective 
five, to analyse the importance of specific background factors with respect to 
private involvement in the delivery of CCG icebreaking services in the Arctic, is 
shown below. The distillation follows the order of open and axial coding with 
respect to categories and subcategories: 
Category 
Politics- While Canadian policy currently allows for privatization, Canada does not 
appear to be enthusiastic in implementing it. However, the CCG and DFO have 
made minor moves in this regard with respect to such services as navigational 
aids and icebreaking service fees in the Gulf of St. Lawrence. Current policy has 
also allowed for the move of the CCG into a SOA although with minimal change to 
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its management and operations. The biggest obstacle to privatizing the CCG 
would not be operational but rather political, as both unions and the CCG itself 
would oppose such a radically viewed move. Practically all interviewees felt that 
the status quo is inappropriate, policy needs to change, and it is unacceptable for 
the Canadian government to expect shipping companies operating in the Arctic to 
be self sufficient while at the same time the CCG fleet is limited in its ability to 
operate there. With respect to icebreaking, interviewees felt disparities exist in 
policy and in the icebreaking services being offered to the Gulf of St. Lawrence, 
the Arctic, and other regions of Canada. For the most part, there are small user 
fees for icebreaking services in the Gulf of St. Lawrence while there are no user 
fees for similar services in the Arctic. Even within the Arctic, the services being 
provided for by the CCG are not deemed equal throughout the regions. 
Canada is a physically huge, sparsely populated, culturally diverse, and politically 
diverse country with most of its population living in southern Ontario and Quebec, 
far removed from the Arctic. Unlike Canada, geographically smaller countries 
appear more oriented toward the future and more effective and efficient in their 
political undertakings. Many Canadians are unaware of the Arctic and the issues 
surrounding it. Canada is not a maritime nation and there is low public interest in 
marine matters. This lack of interest may stem from the suggestion that the 
Canadian public is not informed or educated on marine matters. Change is 
needed, the Arctic is quickly becoming politically controversial and Canadian 
taxpayers need to be informed of the critical role that icebreakers play with respect 
to much needed Arctic development, which should undoubtedly involve the 
utilization of the Arctic's indigenous people. While Ottawa has said that it will 
support Arctic development, and while the CCG has been operating in the Arctic 
for 50 years and continues to do so, the government is typically slow in taking 
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action in the Arctic and the area is currently underdeveloped due to a lack of 
regular and consistent icebreaking support. Unlike government, industry would be 
proactive towards Arctic development and therefore Canada needs to immediately 
commence with the building of new icebreakers capable of year round operations 
in the Arctic. In comparison with southern Canadians, interviewees felt that Arctic 
inhabitants receive relatively poor service from Ottawa. It is important to 
appreciate that the federal, provincial, territorial, and municipal levels of power 
have considerable influence in shaping the face of Canadian politics. Canada, like 
most countries, has limited public funds which are politically connected. The 
current level of subsidization of Arctic infrastructure may not be required as much 
in the future as the region becomes more promoted, developed and consequently 
independent. Taxpayers will be inclined to approve of any government, and its 
policies, which aim to save them money. 
Canadian maritime roles and responsibilities need to be clearly defined and the 
government needs to provide a clear mandate in terms of maritime administration. 
In Canada, and most of the world, ocean access is imperative for trade and 
national development. 
With respect to emergency response and environmental monitoring, the Canadian 
maritime administration needs to be able to get to areas of the Arctic where 
shipping activity is currently ongoing or planned. In addition, a Canadian maritime 
presence in the Arctic on a year round basis will help bolster Canada's sovereignty 
claim in the Arctic. Despite the need however, Canada cannot afford to have 
separate civilian and military fleets of vessels in the Arctic and a multipurpose fleet 
is thus a viable option. 
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The design and construction of an icebreaker can take up to several years for 
dormant and inexperienced shipbuilding nations. Shipbuilding requires significant 
financial, technological, industrial, and human resources, all of which Canada is 
currently lacking. More specifically, Canada is lacking in naval architecture and 
shipyard facilities that are able to provide competitive icebreaker design and 
construction. However, with respect to self sufficiency Canada needs to be at the 
forefront when it comes to icebreaking technology and vessel construction. 
Designing and building icebreakers with naval capabilities in Canada would help 
address security issues with respect to system designs being penetrated by 
terrorists. Presently, government bureaucracy complicates the building of 
government owned vessels and thus the same vessel will cost more than if built 
for private Interest. In addition, the Treasury Board (TB). in control of the finances 
for such undertakings as building government vessels, lacks skilled marine 
contract negotiators and there are internal struggles between the TB and CCG 
Technical Services, those more knowledgeable of the icebreaker fleet. In addition 
to being hampered by having to negotiate building contracts through the TB, 
interviewees felt that the CCG is hampered in its operational abilities as a result of 
the bureaucracy of DFO and the fact that DFO is too large of an organization for 
the CCG to be effectively managed inside of. 
Shipbuilding creates significant employment and in doing so can strengthen the 
political campaign of incumbent politicians. In securing voter confidence, 
politicians will therefore want to build icebreakers in Canada. If this is to be the 
case then Canada needs to change its shipbuilding strategy in order to raise its 
quality capabilities. Unfortunately however, Canada appears to lack political 
direction in terms of its shipbuilding policy. Politicians are often not in a position to 
fully understand the issues with respect to building icebreakers and, feeling 
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obliged to listen to all stakeholders when undertaking such capital expenditure, will 
be forced to compromise on the design and construction. 
Interviewees felt that Canada's proliferation of marine consultant types will want to 
be involved in the design and construction of new icebreakers and in doing so 
doubted the appropriateness of some consultants giving advice to politicians on 
Arctic matters. 
Subcategories: 
Canadian Coast Guard -The CCG has a huge human and physical asset base 
with a diversified fleet of vessels. It has a national mission and is used to deliver 
programmes whilst operating and maintaining its fleet of vessels. It offers many 
services and programmes and as such it is a complex organization. As a maritime 
department it is considered by some interviewees to be somewhat of a line 
organization and does not fit the typical public service profile. However, during a 
current period of waning popularity and lack of visual public support the mission. 
identity, and role of the CCG appear unclear. Interviewees expressed concern that 
the CCG lacks clear organizational leadership and accountability from within and 
that its objective, function, and purpose are also unclear While the CCG is viewed 
as experienced in Arctic issues and is respected there, Interviewees thought that 
the CCG is better suited as an end user of icebreakers and thus should focus on 
defining its operations and better organizing its needs; they are not seen as being 
efficient at designing, building or retrofitting icebreakers. While change is deemed 
necessary and there are future options deemed worthy of study, the organization 
Is considered slow to change. Interviewees felt that while studies have and 
continue to be conducted, many with a focus on new forms of administration and 
direction, the outcomes are never implemented and that the studies undertaken 
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depend on the views of the commissionaire(s). They also felt that the CCG is in 
need of a fresher way of doing things and that privatization, if only on a partial 
basis, is one way forward. 
Auditor General's reports from 1997 to 2004 have criticized the CCG in terms of its 
management, funding, and operations. In addition, recent reports from the 
Standing Senate Committee on Fisheries and Oceans are informing the federal 
government that the CCG needs to be better prepared, mandated, and funded to 
meet future challenges in a rapidly changing Arctic. While a national organization 
with more centralized control and standardized operating procedures across the 
regions is deemed necessary, the CCG Is seen by interviewees as having national 
standard operating procedures on paper only. However, inten/iewees commented 
that the Arctic operations programme, which utilizes icebreakers from four regions: 
Pacific, Quebec. Maritimes, and Newfoundland & Labrador, with a fifth region, 
Central and Arctic, which is responsible for the actual coordination of ice breaking 
activities in the Arctic, is the only true national programme dealing with 
icebreaking. Struggles between the national and regional divisions are evident and 
there is diversity throughout the five regions. Interviewees note there is too much 
regional bureaucracy and duplication of effort. Regions are possessive of their 
own resources and reluctant to change. It appears that this has become more 
evident since the merger of the CCG with DFO. Fleet officers are regional rather 
than national, and labour issues are hampering efficiency. While accountable to 
the public, the CCG is considered by some interviewees to operate at the whims of 
federal politicians and to be low priority on the MPs' list of political matters; the 
CCG is very bureaucratic and many of its issues stem from a lack of focus and 
clarity on the part of the federal government. Since the merger of the CCG with 
DFO the CCG is seen as fragmented and tensions exist between them. The CCG 
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is viewed as having different responsibilities to those of other government-owned 
vessels such as DFO and DND and as such, DFO should presently not be 
controlling them. In addition, interviewees felt that the CCG should not be allowed 
to come under the control of DND; the CCG want to run their ships. As a SOA the 
CCG needs to be outside of DFO, as being inside has resulted in identity loss and 
lower effectiveness and efficiency. Interviewees felt that the current SOA 
arrangement that CCG has inside of DFO does not allow for the level of autonomy 
required by the CCG; an effective and proper SOA set up, with separate office 
administration ashore, would allow the CCG to move away from current/typical 
public service type of operations. However, one benefit seen as a result of the 
CCG becoming a SOA inside of DFO is that it has helped secure core funding for 
its fleet. The policy perspective of the federal government with respect to the 
positioning of the CCG needs to change and interviewees felt that the lack of 
federal direction leads to more expensive operations in the long run and that 
politics is draining management's capacity to operate efficiently and effectively. 
Dealing with political matters requires a substantial workforce. The CCG suffers 
from a lack of funding and funding requests are made through the federal Treasury 
Board, in addition to the internal politics connected with the Treasury Board, the 
CCG has to struggle politically with the Department of PWGSC with respect to 
vessel maintenance and repair work. Having to procure vessel dry dock work 
through PWGSC, which is lacking in critical contract experience in such 
undertakings, results in more expensive and wasteful repair and maintenance 
work being carried out on an ageing and obsolete fleet of icebreakers. 
Whether or not the CCG is able to have a year round presence in the Arctic will 
not deprive the Arctic of commercial activity and development, and will not deter 
the private sector from developing and operating in the region if such development 
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is deemed necessary for the survival of private commercial interest. The CCG fleet 
is antiquated and relatively small in terms of physical size and power, limited in its 
Arctic capabilities, and will not be suitable for the escorting of new cargo vessels 
which will most often be wider than the current CCG fleet. The extreme breadth of 
Canada's largest icebreaker, the Louis S. St. Laurent, is 24.46 metres while that of 
a Panamax vessel is 32.3 metres. In addition, the current CCG fleet is unable to 
operate on a year round basis in the Arctic while private shipping companies are 
intending to operate in the Arctic on a year round basis. To date, there have been 
reports of CCG icebreakers unable to assist some Canadian vessels operating in 
the Arctic and of some industry requests being ignored. While the Canadian 
government stresses that private ship owners should operate ice-class ships in the 
Arctic and therefore should not need to rely on CCG icebreakers for escort 
services, it would seem prudent for the Canadian government to be able to 
monitor and support all shipping activity in the Arctic and respond to a situation or 
crisis if need be. CCG icebreakers should be capable of following where private 
icebreaking vessels go. Icebreakers are critical to the development of the Arctic 
and usually (although there have been exceptions), probe ahead of new 
commercial interest to see if shipping is feasible. Interviewees felt that the CCG is 
currently not fully utilizing its fleet on an annual basis. Any new icebreakers 
acquired by the CCG need to be capable of year round operations in the Arctic 
and any new icebreaker design should consider year round utilization either inside 
or outside of government usage. 
In terms of a closer examination of the management of the CCG, interviewees 
noted several important observations: 
• The CCG is strong on icebreaking operations but weak on management; 
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• The organization lacks real world business and fleet experience beyond 
itself and needs to get a handle on total cost throughout the life of a 
vessel(s); 
• It is unable to achieve commercial like efficiencies: 
• It has limited resources and while it needs more funding it also needs to 
better utilize current funding; 
• It is plagued with labour issues and needs to sort out its crewing policy, 
which is deemed inefficient in terms of helping to control costs; 
• Careers are not well marketed and the CCG is seen to be losing its Arctic 
expertise through personnel retirements; 
• The biggest part of the vessel operating cost Is crew, and the CCG is seen 
as having the biggest icebreaker crews in the world; 
• Strong union contracts, negotiated through the PWGSC, are increasing 
labour costs; 
• While the shore fleet personnel have been streamlined to a more basic unit, 
the administration and maintenance/engineering sides of the CCG are too 
large, bureaucratic, and focused on matters not relevant to efficient and 
effective fleet operations; 
• Accounting is difficult to follow and understand due to a lack of appreciation 
for what is going on Inside the entire organization; 
• Shore management costs are factored into overall fleet cost while capital, 
insurance, and shore personnel costs are not factored Into the operating 
costs of vessels In particular; 
• While there is basic cost funding for the fleet there is also programme 
funding from other DFO divisions via a user pay arrangement; 
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• The CCG currently leases its icebreakers internally to other government 
departments (aka covering ship time cost) with considerable internal 
arguing and difference of opinions in terms of costs allocations; 
• Budgets must be spent, sometimes wasted, by fiscal year end or otherwise 
they will be cut in the upcoming year. 
It has been reported that icebreakers have been kept in the Arctic when not 
required by the private sector so as to use and not lose budgets. Interviewees also 
felt that the CCG was better suited to operating the icebreakers and not managing 
them. 
Part of the work done by the CCG in the Arctic involves the delivery of supplies to 
certain areas that the commercial fleet is not interested in due to potential liability 
claims. The terrorist attacks on the Worid Trade Centre on 11 September 2001 
have affected the CCG. Since the attacks the work focus has shifted more towards 
security matters. In addition, more attention is currently being given to new 
sovereignty and science matters. A positive outcome of adding the security 
component to the CCG's duties is that it has helped keep the vessels running, 
since more funding for fuel has been allocated. 
Navy- When compared to the CCG, the Canadian Navy has different interest, 
requirements, risk management approaches, and vessel standards. Consequently. 
interviewees strongly felt that the Canadian Navy should be kept separate from the 
CCG in terms of management. When compared to the Navy, the CCG was 
considered to be more capable in terms of maintenance, operations, and 
management. It was thought that CCG priorities would change if controlled by the 
Navy. Some interviewees commented that the CCG is of a civilian nature with B 
type personalities while the Navy has type A personalities. Consequently, there 
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would need to be more than just a hardware (e.g. using firearms) change for B 
types if the two were merged. The Navy has little or no experience with CCG 
operations other than search and rescue work and has no experience in ice 
management. With respect to labour issues associated with the crewing of its 
vessels, the Navy does not have the same challenges as the CCG and finds this 
easier since there is no trades union involvement on board Navy vessels. 
However, the four year total service time with respect to crew rotations on board 
Navy ships is not conducive to building the level of expertise required on board 
CCG icebreakers. 
It was noted that mixing of the CCG and Navy may be politically favourable and 
that the CCG is capable of cooperating effectively with the Navy and can provide 
support when and where necessary. The two fleets could have some multi-mission 
capability, could share coastal patrol, and could even share a command and 
control structure, with the CCG being a separate division of the Navy. This would 
however require a clear MOU between the two. 
The New Canadian Arctic Fleet- The need to establish a new maritime 
organization to care for all CCG, DFO, and DND roles and responsibilities in the 
Arctic was deemed worthy by some interviewees. The rationale for such an 
organization stems from the idea that it would require fewer vessels than would 
having entirely separate DFO, CCG and DND fleets working in the Arctic. It would 
be less expensive to build a flexible modular fleet than to build a fleet of 
icebreaking vessels fully equipped for all duties at all times. In such an 
organization ship personnel would be cross trained to execute their assigned 
duties. Designing and building such modular type vessels in Canada would result 
in massive employment opportunities across Canada. 
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Unions- Labour issues are seen as hampering the efficiency of the CCG. Skilful 
union negotiators have secured generous collective agreements for CCG 
employees and have responded effectively to DFO cost cutting measures so as to 
prevent crew layoffs when ships were being tied up. With respect to organizational 
changes inside of the CCG, unions may not want to see the CCG become a 
powerful SOA, will want high employee numbers, and will look after and strongly 
bargain for any displaced members. It is felt that privatization of CCG services, 
resulting in possible job changes and large scale lay-offs, will not be taken 
favourably by the unions representing CCG employees. Until recently, CCG 
licensed ship officers had a different license structure than licensed ship officers in 
Canada and it was felt that this would complicate the transferring of CCG marine 
personnel to the private sector for employment on board merchant vessels. With 
respect to contract negotiations, the TB, while outside of the CCG. negotiates on 
behalf of the CCG and this arrangement is inappropriate. The TB is less skilful 
than the unions representing CCG employees and unions are not dealt with 
strongly enough. 
Monopolies- For various reasons, liability issues being a significant one. it was 
felt that there could possibly be very few Canadian shipping companies interested 
in providing the full range of services that the CCG currently provides in the Arctic. 
Consequently, subsidized government types of services such as icebreaking may 
lead to monopoly situations. Icebreakers are expensive to build. And given the 
significant financial investment that would most likely be required by Canadian 
shipping companies interested in delivering CCG services In the Arctic, it was felt 
that long term contracts would be needed in order to encourage the private sector 
to proceed with the huge initial investment. Unfortunately, long term contracts 
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would be more prone to result in a monopoly situation, which would subsequently 
lead to inefficiencies. Excluding the experience factor and leaming curve, the ideal 
situation was seen to be one in which there was plenty of competition from the 
private sector for carrying out icebreaking services in the Arctic and thus short 
term contracts could be offered. 
Maritime Administration- It was deemed important that a new maritime 
administration be set up to look after marine affairs in Canada. Currently there are 
CCG programmes and DFO programmes with the CCG fleet executing both. While 
DFO contracts with the CCG for ship services, there is a slightly incestuous 
relationship with respect to the CCG fleet carrying out CCG programmes. The fact 
that the CCG fleet and CCG services are the responsibility of the CCG was viewed 
as a messy situation. The CCG is seen as a service organization and as such it 
cannot operate In a functional capacity. While there is federal legislation for CCG 
services, there is no legislation stating what the CCG fleet is supposed to do or be. 
The CCG should act as ship operators only and be used to execute Canada's 
maritime administration functions. 
CCG Commissioners and Personal Biases- It appears that the individual in 
power at the CCG, the commissioner, decides unilaterally what studies will be 
undertaken of the CGG and how they will be interpreted. With respect to reviews 
of the CCG, there is often a lack of clarity in terms of purpose, methodology, terms 
of reference, and results. The CCG does not generate its own leaders, 
commissioners, and whoever has been in charge has always been appointed from 
outside. Leaders of the CCG are always appointed by federal ministers. It has 
often been the case that the commissionaire, despite recommendations otherwise 
from a 2003 report by the DFO standing committee, has little or no marine 
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background or experience. The CCG is thought to be internally biased toward 
thinking that it does not need to change. The CCG is not going to come forward 
and openly say that it Is inefficient and therefore it should be privatized. CCG 
employees will most likely be reluctant to offer any suggestions with respect to 
change if they suspect it may lead to privatization. 
New Public Management- In order for the CCG to operate more effectively and 
efficiently it needs to separate its business side from its operations side. 
Consequently, there need to be thinkers and doers with respect to services. The 
CCG fleet (i.e. hardware) should be separated from the services they provide. 
Hardware is to be looked at in temis of efficiency, age. capabilities, operational 
time, endurance, mobility, cost, and size. Services are to be looked at in terms of 
economics, unification, variability, public provision, and private provision. 
Resultantly. there would be greater accountability from single entities adhering to 
business like tactics. 
Interviewees suggested that the CCG should be a vessel operator only and that it 
should have a fleet of icebreakers and other vessels ready and able to do work for 
various other government departments, and industry, at a cost. Icebreaking was 
seen as an economic service and not so much a safety obligation. Ships get stuck 
in ice and they cannot move their cargoes. Such impediments to shipping were 
viewed as business concerns and not safety issues. 
Fleet Replacement Plans- The TB controls the release of funds for federal public 
projects such as shipbuilding. Funds are politically attached and federal 
organizations will only pay attention if not doing so will cost them more. The CCG 
is in competition for limited funds with health care, roads, and other public 
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necessities. In terms of securing funding it was felt that small regular requests, to 
the TB, as would be the case with a lease arrangement for the procurement of 
new icebreaking vessels, may be more effective than the large demands that 
would be required for the design and construction of a new icebreaker fleet. 
Government contracts for the replacements of Icebreakers would have to go 
through PWGSC and consequently there would be longer building times attached 
to any new vessel construction. Considerable funding would be required for the 
construction and maintenance of a new fleet of CCG vessels. In light of the highly 
publicized Arctic sovereignty issue, the timing for the request of such financial 
resources may be now. 
Crewing Regimes- Some interviewees felt that the current crew contract 
arrangements in place at the CCG are not well negotiated and strongly in favour of 
union employees. The CCG is In need of a national relief system with equal time 
on and off the fleet. Currently there are various regional systems and crew 
changing, especially in the Arctic, is a major expense for the CCG. The current 
arrangements for crew changing in the Arctic result in significantly more fuel cost 
and lost operational time for the icebreakers. 
Following is the distillation of the views of the eight interviewees in relation to 
research objective six, to evaluate different models of privatization and the forms 
they might take in relation to CCG services in the Arctic, principally Arctic 
icebreaking. The distillation follows the order of open and axial coding with respect 
to categories and subcategories: 
Category 
Privatization- Privatization exists in the global community in various fonms and to 
varying extents. It is reflective of political philosophy and is thus party driven, with 
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Conservatives placing stronger emphasis on it than Liberals. Interviewees felt 
there would be major political obstacles involved in privatization of the CCG and 
privatization of public services generally in Canada. Additionally, there would be 
significant opposition put forward by the CCG unions and the employees they 
represent. Opposition may also come from PWGSC, as their role would be 
diminished or excluded in some cases. The public in general could also object as 
they may view CCG privatization as a blow to a national organization and that the 
bottom line would be on profit rather than service. Some interviewees felt that 
privatization would negatively affect sovereignty issues and would send the wrong 
message to the Canadian public; it would be a challenge. Any efforts to privatize 
the CCG, or parts of it, would require political and organizational will and resolve, 
the availability of both of which was doubted. It was also believed that if the CCG 
was to be privatized then all of it would have to be privatized. However, it was felt 
that national issues would complicate trying to fully privatize the CCG, With 
respect to the Arctic, it was pointed out that if only icebreaking is privatized, the 
CCG will still have to provide other services to the Arctic communities. 
While it was mentioned that the status quo may be best for Canada and the CCG. 
interviewees noted there are various intemational models dealing with privatizing 
icebreaking services in the marine sector and that icebreakers are used as a 
problem solver to fulfil various political agendas. Therefore, it is felt possible that 
CCG ship delivered services could be privatized and that clients would be 
supportive if it resulted in improved service provision. Tax payers would also not 
care if change means less tax and equal efficiency. Privatization would help in the 
creation of cost centres and would allow for a shift in operational decisions. 
Consequently, this would help bring about more flexibility in asset management, 
and major cost savings would therefore be expected. In looking at the Finnish 
149 
model of private involvement in the delivery of icebreaking services in the Baltic, 
separating the service provider from the vessel operator allows for the vessel 
operator to establish a cost centre. It is common practice for the federal 
government to position various icebreakers throughout certain regions of Canada 
for the sole purpose of creating shore based employment stemming from the 
servicing of the vessels. Positives for the idea of privatization were seen as: 
• A significant freeing up of human resources in fleet management, with fleet 
management being able to escape political intervention; 
• There would be less of a requirement for public accountability and thus less 
human resources needed; 
• A pnvate company providing icebreaking services exclusively in the Arctic 
would not have to respond to political, ice related, concerns in the rest of 
the country and therefore could be run more effectively and efficiently than 
the CCG. 
In addition, given the high cost associated with the current CCG crewing regime, 
privatization could result in a single crew system which could help strengthen 
human resource management. Finally, privatization would result in significant 
savings, especially during dry-dockings, since the CCG is unable to put rigid 
demands on the vessel repair yards. Conversely, it was noted that privatization 
may result in less thorough management of some aspects of CCG services and 
that it may make dealing with security matters more difficult. Also, a monopoly 
situation might arise where the private firm may be better skilled than government 
negotiators at contract negotiations, and thus they could possibly exploit the 
government. Consequently, privatization would require sound leadership in 
preparation of contracts with a private firm and thus the CCG/DFO need to know 
exactly what is required before privatization can take place. Further, given that 
icebreaking is highly subsidized in Canada, privatization would mean the 
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implementation of user fees in the Arctic and an increase in user fees in other 
parts of the country. Such changes were seen as deterrents to privatization since 
users of icebreaking services are used to and expect icebreaking to be highly 
subsidized and will not want to pay for better services if what they have is 
sufficient and already subsidized. Further, given that Arctic operations fall under a 
national programme with other government departments, it was felt that these 
other departments currently availing of the CCG Icebreakers might not want to pay 
a private firm if they were previously free to use the icebreaker. 
With respect to the cun-ent CCG fleet, it was built to be manned by CCG crew and 
thus a private industry operator might not be able to operate it any better than the 
CCG. Privatization would have to deal with existing CCG manpov/er and would 
require a transition period from CCG personnel to private personnel as the CCG 
vessels are specialized and multi-mission capable, while private Industry 
companies might not be. Further, some interviewees noted that privatization of the 
current icebreaking fleet might not work as the fleet is antiquated and no private 
company operator would want them or the associated CCG leave system. Finally, 
some private vessel operators might not be interested in carrying out icebreaking 
services in the Arctic due to the potential bad press in the event that something 
went wrong. However, with respect to multi-mission capability, some interviewees 
felt that the privatization of a new. multi-purpose, fleet of icebreaking vessels could 
be used to establish Canadian presence in the Arctic while offering platfomis on 
which the CCG, DND, and oil companies could base their operations and work 
from. This would result in significant icebreaking capacity in the Arctic and the 
icebreakers would be there sooner than waiting for the Canadian government to 
put them there unilaterally. 
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Irrespective of what was viewed as justification for privatization, interviewees felt 
that there would still be a need for any operator delivering a public service to have 
to deal with some level of political intervention and therefore the government 
would need a link to private operators. Hence, a private company would, for the 
most part, need to become an arm of the CCG/DFO. 
Subcategories: 
Private Management and Crewing - Models of private management and crewing 
arrangements with respect to icebreaking vessels are currently in place around the 
world. In Finland for example, the FMA is the service provider for icebreaking while 
Finstaship are the vessel operators. 
While government tends to focus on service so as to appease the public, private 
industry tends to focus on profit in order to satisfy shareholders and/or to stay in 
business. When looking at the option of a private company managing the CCG 
fleet, some interviewees commented that with respect to capital investment and 
the residual value of a vessel, a private company might not be interested in caring 
for or maintaining CCG ships as they would their own, since they would not be 
able to sell them at a later date if so desired. To extend this view, private 
management companies might not like to be told by government how to go about 
their business and might not be so enthusiastic about carrying out some of CCG's 
responsibilities when personnel or ships are at risk of injury or damage. 
Notwithstanding the above, experienced and knowledgeable private management 
companies might be able to rein in cost and run ships more efficiently than the 
CCG. Thus, private management companies may all want to be involved in this 
potential new business opportunity and government may have to accommodate 
this. However, it was felt that any arrangement for private management would 
need to have a long-term commitment so as to help ensure accountability, plus it 
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would require a clear contract outlining such management's relationship with the 
CCG. To add to the efficiency view, a private company would have tighter human 
resource management structures, thereby eliminating the current CCG 
management redundancies ashore. It would also have more control over the costly 
crew changes (e.g. chartering of planes and the rerouting of the icebreakers to 
accommodate an entire crew change) than the CCG currently have in the Arctic. 
Further, private companies would help with better management of CCG budgets 
and thus would not keep icebreakers positioned in the Arctic, when not needed 
there, for the sole purpose of using up a budget so that it would not be cut in 
subsequent years. 
In terms of available seafarers with Arctic experience, private crewing companies 
might require the experience of existing CCG personnel. If so, salaries and 
benefits might become an issue with existing CCG personnel switching from a 
government employer to a private employer. This idea was viewed by some 
interviewees as controversial, suggesting that such a transition might be difficult to 
execute. It was also noted that private crewing might lead to lower wages for crew 
and thus continuity of core personnel to maintain the icebreaker fleet might not be 
there. With respect to an eariier idea of a new multipurpose fleet of icebreaking 
vessels to be built by private interest and leased to the CCG, DFO, DND and the 
oil companies having Arctic interests, the idea put forward was that crew and 
shipping concerns would be managed privately while other named organizations 
would manage their own businesses on board. There would thus be a mix of 
mostly private and some government personnel on board and the private crew 
component would be paid by the government if the ships were to get requisitioned 
by the government for emergency measures. With respect to the building of new 
vessels, old labour standards are not properiy suited for new technologically 
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advanced vessels and thus anticipated gains in crew efficiency might not be 
achieved. Another source of valuable and essential Arctic seafarers comes from 
local inhabitants. Availing of local inhabitants to crew and manage CCG or 
privately owned icebreakers is a way to enhance stewardship and strengthen 
Canada's sovereignty claim in the Arctic. Some interviewees did note, however, 
that as it currently stands, the local inhabitants of the Arctic would require training 
with respect to the management and operations of commercially or CCG owned 
icebreakers. 
Icebreaker Design/Construction- Icebreaker design and construction requires 
enormous human, financial, and technical resources. Given the potential for 
substantial employment, a situation Canada would welcome, vessel construction 
could become very political and consequently very inefficient. Also, the 
persistence of lobbying naval architecture firms closely associated with influential 
politicians could jeopardize the free market competition of building ships. On the 
global scale, there is considerable experience in the design and construction of 
icebreaking vessels and such vessels could be procured as a turn-key operation at 
a much lower cost by using an already proven design from reputable shipyards in 
Finland or Japan. Canada, however, has no recent experience in the construction 
of icebreakers and would first need to build a shipyard capable of building 
icebreakers. A learning curve would also need to be factored in. Currently, there is 
only one shipyard in Canada able to service Canada's largest icebreaker, the 
Louis S. St. Laurent. Some interviewees informed that a lack of competition for 
service can often result in relatively expensive and poor quality work. Further, 
shipyard monopoly could possibly increase the cost of building new icebreakers. 
Interviewees also felt that while Canadian shipyards have skill sets adequate to 
building icebreakers, they: 
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• Lack personnel; 
• Lack technological and organizational efficiency; 
• Have inefficient capacity; 
• Are relatively inefficient when compared to European and Asian shipyards. 
Consequently, the minimum of five years that it would take to design and construct 
an icebreaker in Canada would be significantly longer than would be designing 
and constnjcting one in Finland or Japan. However, interviewees pointed out that 
Davie shipyard, located in Levis, Quebec, was currently building smaller ice class 
supply vessels. 
From a taxpayer's perspective, the best way for Canada to acquire new 
icebreakers would be to compete internationally for their design and constaiction. 
This was re-emphasized given that the strong Canadian dollar has eliminated the 
disadvantage of building vessels overseas. However, interviewees strongly felt 
that there would be no political will to let that happen. With respect to Canada, as 
there are no government shipyards, all vessel construction would have to be done 
by private yards. It needs to be noted again that the current CCG fleet of 
icebreakers are multi-mission capable, catering to the many government 
departments that may avail of the vessels as platforms to perform some of their 
work, and that such flexibility comes at an added cost. To keep construction cost 
down the vessel would need to be as specialized as possible rather than being 
everything for everybody. Adding to the increased cost of building in Canada 
would be the involvement of the many consultants and civil servants associated 
with the government procurement process. Unlike government, private industry is 
able to reduce the number of individuals and firms involved in vessel procurement 
and therefore are able to build specialized icebreakers cheaper than the CCG 
multi-purpose icebreakers. With respect to operations, a vessel needs to be 
155 
designed for maximum, year round utilization and built to fulfil its operation 
requirements, both of which, goals would be best left to the respective groups after 
the vessel's requirements have been provided by the operator. Interviewees 
suggested that the CCG and federal government should stay out of the 
shipbuilding business and the best way forward for Canada with respect to the 
acquisition of modern icebreakers would be for the CCG to develop their 
statement of operating requirements and then go to public tender for the design 
and construction work. Unfortunately, the current procurement of hardware by the 
CCG involves the input of their Technical Services Department, which lacks the 
marine experience required and are often taken advantage of by opportunistic 
suppliers. Added to this, it was felt that the TB and PWGSC also need to be 
excluded from the affairs of the CCG with respect to the procurement of a modern 
fleet of Arctic icebreakers. In light of the above, sound contract management 
would be an essential part of any procurement process; shipyards would need to 
meet their promised design specifications or else be in breach of contract and thus 
accountable for any additional cost. Privatization would better ensure that 
operational requirements are met with less bureaucracy. 
Contrary to the above views, interviewees pointed out that while it currently may 
be less expensive to procure modem Arctic class icebreaking vessels outside of 
Canada, there were advantages to building these vessels in Canada and that in 
the long run it would be cheaper to do so. In the anticipation that more icebreakers 
will be needed for future operations in the Arctic, potentially creating enough 
shipbuilding demand for Canadian shipyards to become competitive, they should 
be built locally. In failing to do so, Canada will forever be dependent on other 
countries for the supply of Its Arctic icebreakers. Also, if Canadian yards are not 
involved in the construction, vessel maintenance may need to be done overseas 
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and this would result in the icebreakers being further from the field of operation 
and for longer periods of downtime. Added to this view was the belief that it would 
be easier to deal with Canadians than other nationals. 
As noted in the private management/crewing section above with respect to a new 
multipurpose fleet of icebreaking vessels to be built by private interest and leased 
to the CCG, DFO. DND and the oil companies having Arctic interests, these 
vessels would be identical and the various named organizations would design their 
own modules to be fitted on board the vessels when used by them. The modules 
would be light in weight so as to be flown to the vessels in the Arctic. With respect 
to vessel repair facilities in the Arctic, interviewees noted that during exploration in 
the Beaufort Sea in the 1980s floating dry docks were used and that this approach 
could be used again so as to eliminate the need for the construction of the much 
talked about deep water ports. 
Leasing/Chartering- In light of Canada's strong economy and the fact that leasing 
is largely political financing, interviewees felt that the current federal government 
would not be partial towards the leasing of icebreakers. However, it was strongly 
agreed that leasing had many financial benefits, such as: 
• Less need for initial capital expenditure; 
• Less overhead cost; 
• The provision of level acquisition cost; 
• Easier justification of smaller expenditures to the TB; 
• No maintenance cost. 
Leasing would allow for the benefits of a turn-key operation. It would also provide 
much needed flexibility in terms of matching icebreaker capabilities with the 
uncertainty of future Arctic ice conditions and could therefore provide Canada 
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quicker access to more suited icebreakers. It would also avoid using CCG 
Technical Services and other government departments which are currently 
involved in icebreaker issues but are often not suited for such work. 
Contrary to the above, mention was given to some of the concerns associated with 
leasing. Interviewees felt that clear and detailed contracts dealing with lifetime 
cost, which may get high, would need to be put in place, and that this in itself 
might prove difficult for the CCG given their lack of experience in such matters. It 
was also felt that leasing could prove to be more expensive in the long run as a 
result of the added cost of profit over capital cost. This would then require more 
tax dollars and prove unfavourable for the politicians. Leasing would also require 
prior commitment and possible long term arrangements so as to help ensure that 
the icebreakers are readily available. 
With respect to chartering, this could be done with an experienced private firm 
charging a daily rate to the CCG. which would also pay for fuel. Chartering would 
require detailed contracts and long tenn time charters. The private firm would look 
after the entire management of the icebreaker(s), which would be made available 
to the CCG as requested. 
8.5 Conclusion 
From an organizational perspective, the CCG is hindered by bureaucracy, 
inefficient, and ineffectively managed. The CCG requires new management. The 
current situation with the CCG fleet of icebreakers, in terms of icebreaking 
capabilities in the Arctic, is limited and the current fleet will not be able to respond 
to the future demands of Arctic shipping activity. Canada will require new and 
increased Arctic icebreaking capabilities. In addition, Canada currently lacks the 
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ability to build Arctic icebreakers on a competitive basis with other nations. 
Consequently, construction of icebreaking tonnage in Canada will cost taxpayers 
considerably more than if built on a globally competitive basis. Further, it will take 
considerably longer to construct icebreaking tonnage in Canada than it would 
elsewhere in more technologically advances shipyards. Unless Canada is going to 
significantly increase the development of its Arctic and locally construct a fleet of 
icebreaking vessels capable of meeting future Arctic shipping needs, it may be in 
the best interest of Canadian taxpayers to have a modern day Arctic icebreaker 
built in Europe or the Far East and to have it managed by sound private shipping 
interests. 
The following chapter reports on the Phase III work based on a Likert style 
quantitative survey developed as a means to help triangulate the results and test 
the hypotheses and relationships developed in accordance with the conceptual 
model, Phase II grounded theory work, and Phase I Delphi exercise. 
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Chapter 9 Quantitative Survey 
9.1 Introduction 
This chapter explains the rationale behind the development and execution of the 
Likert style quantitative survey, Phase III, in an attempt to triangulate and expand 
on research findings. The survey was carried out from June 2008 to January 
2009. 
The main aim of the survey was to test the incidence of some of the hypotheses 
and relationships developed in the earlier Phase II work and to a lesser extent the 
Phase I work. Part A of the questionnaire was used to capture demographics, a 
respondent profile, and subject risk profiles. It was also used to test Phase II 
findings dealing with contract durations and to help triangulate Phase I results 
dealing with the retreat of ice in the NWP. First, 21 questions from Part B of the 
survey will be analysed to report on the attitude of survey subjects with respect to 
grounded theory hypotheses and relationships surrounding private management 
and crewing of CCG icebreakers, private Involvement in the design and 
construction of CCG Icebreakers, and the leasing and chartering of privately 
owned icebreakers to the CGG. Finally, all questions from Part B of the survey will 
be analysed on a multivariate basis in an attempt to identify any undiscovered 
latent stnjcture. 
The chapter will also look at the topic of survey work in light of the quantitative 
survey carried out as part of the overall research and will report on some of the 
survey outcomes in terms of non-response rates and survey findings. Finally, the 
chapter will explain why non-parametric statistics and principal component 
analysis were availed of. 
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9.2 Sample Size, Techniques and Selection Strategy 
Population, elements, population framework, sample and subjects are all terms 
associated with sampling. Sampling, according to Stephan and McCarthy (1965, 
12), allows for a compromise between the time and financial pressures associated 
with a census, an extreme case of sampling. While in probability sampling the 
elements of the population have some known chance or probability of being 
selected as a sample subject, this is not usually so in non-probability sampling 
(Sekaran, 2003). Probability sampling, when properiy conducted, will allow 
confident generalization about the population under study. Non-probability 
sampling avails of sample subjects that are rich in information and more 
appropriately suited to the research topic (Patton, 1990, 169). However, with 
respect to the sample interview survey commonly used in public opinion research, 
direct answers to direct questions cannot be taken at face value and therefore an 
indirect approach of asking several related questions ought to be considered. 
Data gathered from such surveys, when analyzed quantitatively, will supplement 
existing knowledge with a body of systematic information based on accurate 
measurements (Likert, 1951). 
There are numerous sampling techniques available to a researcher. However, 
Lee (1993) warns that while the two main aims of sampling are 
representativeness and cost-effectiveness, neither may be easily attainable when 
researching sensifive or politically controversial topics. Unlike quantitative 
researchers utilizing large sample sizes in seeking statistical significance, one of 
the key features of qualitative sampling according to Miles and Huberman (1994, 
27) is the careful selection and use of a small number of contextually nested 
people who are studied in-depth. In research dealing with political and or social 
issues that are not widely acknowledge, Lee (1993, 61) warns of the difficulties in 
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t rying to generate statistically adequate samples and that the subsequent use of 
non-probabi l i ty sampl ing may result in the research not be ing taken seriously. In 
te rms of the best sampl ing method or techn ique, S tephan and McCar thy (1965) 
suggest that there is no need to copy exact ly the approach of o thers but rather it 
is more important to meet the part icular needs of the researcher . This idea is 
supported by Patton (1990) w h o notes that the key to decid ing on the unit of 
analysis for a study is ul t imately inf luenced by the amoun t of author i ty that the 
researcher w ishes to proc la im. A respondent prof i le is shown in Tab le 12. Whi le 
Table 12 groups the background of respondents into n ine c lasses, some analysis 
o f the survey f indings using the Statist ical Package for the Soc ia l Sc iences 
(SPSS) groups the respondents in four pr ime c lasses, namely Academia , 
Bus iness, Government , and Mariner; or two pr ime c lasses, namely Mariner or 
Non-Mar iner . Whi le a large sample size is o f ten sought after. S tephan and 
McCar thy (1965, 103) suggest that in some cases a smal l samp le may be more 
representat ive than a large sample and the more in fonnat ion the sampler has 
about the populat ion the more effect ive survey ef for ts should be. In the case of 
this research, where there was no sample or popula t ion f rame avai lable and 
therefore non-probabi l i ty sampl ing is cal led for (Saunders et a l . , 2007 , 235) , the 
sample consisted of a relatively smal l number of exper ts and s takeho lders in 
Arct ic matters. Given the subject mat ter of the research , it w a s expected that 
there would be a varying extent of exper t ise and s takeho lder interest amongst the 
sample subjects. Wi th respect to survey non- response , N e u m a n (2007, 186) 
warns of the sampl ing bias, and prob lems wi th genera l iz ing resul ts , that can be 
int roduced when high proport ions of a part icular g roup, or strata, of the sample 
subjects do not respond. Research deal ing wi th pol i t ical issues m a y be seen by 
some groups as sensit ive or threatening and consequent ly they m a y decl ine to 
part ic ipate (Lee, 1993). 
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Table 12 R e s p o n d e n t Profile for the 110 S u r v e y Par t ic ipants 









Place of Residence 
Western Canada 17.3 
Central Canada 18.3 
Eastern Canada 50.9 
Northern Canada 3.6 
Other 9.9 














Mariner & Academia 13.6 
Mariner & Business 18.2 
Mariner & Business & ex Canadian Coast Guard 3.6 
Mariner & Government & Canadian Coast Guard 5.4 
Other Combinations 6.4 
Source: Author. 
A s it w a s exper ienced in the earl ier Delphi exerc ise, C C G personne l w e r e 
instructed by Fleet Directorate not to part ic ipate in the survey (see Append ix 8 ) . 
However , despi te the instruct ion, two emp loyees did take part in the survey. W i t h 
respect to retired C C G personne l , there w a s a marked increase in their response 
rate. Wi l l imack et a l . (2002, 215) note that wi th respect to bus iness type surveys, 
university researchers tend to exper ience h igher non- response rates than do 
government agenc ies. Saunders et a l . (2007, 213) note the need to report survey 
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response rates; the total response rate for this survey w a s 34.1 percent whi le the 
act ive response rate w a s 39,7 percent. 
Whi le there are qual i tat ive and quanti tat ive approaches to sampl ing (Pat ton, 
1990), there are also varying versions and descr ip t ions to m a n y of the more 
common ly named sampl ing techniques (Lee, 1993; Davis . 1996; Robson . 2002 ; 
Sekaran, 2003 ; N e u m a n , 2007; Saunders et a l . , 2007) . Saunders et e l . (2007, 
235) note that s o m e research projects will cal l for a combina t ion of sampl ing 
techn iques and strategies. Th is approach to sampl ing m a y also be avai led o f in 
the case of h idden populat ions where potent ia l sub jects a re not visible, 
accessib le, rare or deviant (Lee, 1993; N e u m a n , 2007) . In the case of th is 
research, the researcher knew of Arct ic exper ts that we re inaccessib le g iven the 
associated t ime and f inancial restraints. Non-probabi l i ty sampl ing provides the 
researcher wi th the opportuni ty to purposively select samp le sub jects and to reach 
informat ion rich subjects w h o would be diff icult to reach us ing probabi l i ty sampl ing 
techn iques (Saunders et al . , 2007) . Neuman (2007. 143) notes three cases w h e r e 
it would be appropr iate to use purposive or j udgementa l sampl ing : 
• In select ing unique cases that are especia l ly in format ive; 
• In select ing members of a di f f icul t - to-reach or spec ia l ized populat ion; 
• W h e n a researcher wants to identify part icular types of cases for in-depth 
invest igat ion and deeper unders tand ing. 
Lee (1993, 61) lists the fo l lowing sampl ing st rategies wh ich m a y be used , s ingly o r 
in combinat ion, for sampl ing special populat ions: 
• List sampl ing ; 
• Mul t i -purposing; 
• Screen ing; 
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• Network ing; 
• Outcropp ing; 
• Adver t is ing; 
• Serv ic ing, 
Wi th respect to list sampl ing, a list of all Canad ian mar iners is held wi th T C in 
Ot tawa. However , other than the number of cer ta in l icensed g roups of mar iners 
and their province of res idence (see Append ix 9) , contac t in format ion is not m a d e 
avai lable to the public. In terms of mul t i -purposing and outcropp ing, whe re lists or 
groups of individuals are col lected or ga thered respect ively, there is no w a y to 
ensure that the sample selected will have the expert ise or interest required for 
them to be considered el igible survey part ic ipants. Consequent ly , as w a s 
exper ienced in this survey, this cou ld result in h igher than normal non- response 
rates. The emai l contact informat ion for numerous members o f the samp le 
populat ion w a s obta ined f rom Lloyd's 2008 Mar i t ime Directory and f rom the list of 
part ic ipants at several Arct ic related con fe rences and seminars . Lastly, wh i le 
advert is ing al lows for a w ide coverage area, there is little control over the el igibi l i ty 
of those w h o respond. Whi le the survey w a s posted on the home page of the 
C o m p a n y of Master Mar iners of Canada ( C M M C ) w e b p a g e for severa l w e e k s , 
only three individuals part ic ipated in the survey th rough this means ; al l th ree 
part ic ipants were cons idered eligible to part ic ipate. 
The purposefu l sampl ing techn iques avai led of in this research inc lude: 
• Strat i f ied sampl ing (even though no sampl ing f rame was readi ly 
accessib le) ; 
• Purposefu l sampl ing (max imum var iat ion st rategy); 
• Snowba l l sampl ing; 
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• Sel f -select ion sampl ing (via the C M M C webs i te ) . 
The use of targeted respondent select ion me thods to ident i fy in format ion r ich 
subjects, wi th knowledge appropr iate to the research topic, has been s h o w n to 
Improve survey response rates (Wi l l imack et a l . , 2002 , 215) . Wh i le cons iderab le 
efforts we re m a d e in trying to ident i fy and reach as many Arct ic exper ts and 
stakeholders as possible to take part in the survey, as noted above it is cer ta in 
that s o m e were unintent ional ly exc luded . The main reason being there w a s no 
way of contact ing potential subjects. Samp le sub jects we re identi f ied through the 
fo l lowing m e a n s : 
• Li terature review; 
o At tend ing Arct ic related events such as con fe rences and seminars ; 
• Indiv iduals previously known to the researcher; 
• Co l leagues; 
• Persona l contacts; 
• L loyd's Mar i t ime Directory 2008 (Canada only, under the fo l lowing g roups ) . 
o Sh ipowners /Managers /Opera tors ; 
o Bank ing and Finance; 
o Associat ions; 
o Classi f icat ion Societ ies; 
o Mar ine Consul tants and Surveyors ; 
o Insurance and P&l C lubs; 
o Ship Management Serv ices; 
o Mar i t ime Solici tors and Lawyers 
Miles and Huberman (1994, 36) note that in the case of an appl ied, eva luat ion , or 
policy s tudy the focus is t ighter and the inst rumentat ion is c losely keyed to the 
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var iables of Interest; instrumentat ion should be a funct ion of the conceptua l focus , 
research quest ions, and sampl ing cri ter ia. 
9.3 S u r v e y Rat ionale and Ar rangement 
In an at tempt to tr iangulate the ou tcomes of Phase I and Phase II wo rk conduc ted 
earlier, a Likert style survey. Phase til w a s constructed to measure the at t i tudes of 
Arct ic exper ts and stakeholders against these earl ier results. Presser (1984 , 95) 
def ines a survey as any data gather ing process in wh ich the aggrega tes of h u m a n 
response, and not that of part icular indiv iduals, is of interest. A copy of the survey 
quest ionnaire is at tached in Append ix 10. The survey w a s broken into two par ts . 
Part A of the survey was used to try and ga in insight wi th respect to the vary ing 
levels of bus iness risk that survey part ic ipants were wi l l ing to accept . Th ree 
scenar ios, each having dif ferent probabi l i t ies, and three contracts were o f fe red . 
Survey part ic ipants were asked to priorit ize the select ion of the three cont racts . In 
subsequent quest ions, the contract condi t ions were al tered sl ight ly and the 
part ic ipants were again asked to priori t ize the select ion of the three cont rac ts . The 
answers to Part A were subjected to Hurwicz cr i ter ion as shown in Append ix 1 1 ; 
the processing of imprecise risk in format ion in wh ich a dec is ion value is the 
weighted s u m of its pessimist ic and opt imist ic evaluat ion (Jaf f ray and Je leva , 
2007) . Th is was done to see if the part ic ipants did in fact match u p wi th the risk 
profi le they chose in Quest ion l o f Part A of the survey. Part B of the survey 
compr ised of 45 statements that we re founded on the re lat ionships and 
hypotheses deve loped dur ing Phase II of the research as shown in Append ix 6. 
Wi th respect to the length of a survey negat ively af fect ing response rates and 
quali ty, in surveys which exceed 100 quest ions, mot ivat ing the responden ts via 
more interest ing survey contents has been found to have a very high relat ive 
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impact (Burchel l and Marsh, 2007 ; Herzog and Bachman , 2007 ; Saunde rs et al . , 
2007) . 
9.4 Pilot Tes t ing 
It is important that data col lect ion tools be tested or pi loted before be ing used in a 
full scale survey (Robson , 2002; Col l is and Hussey, 2003 ; Kumar , 2 0 0 5 ; Saunders 
et al . , 2007) . The pilot study shou ld , if possib le, include representat ion f rom the 
major var iat ions of the populat ion wh ich data wil l be col lected f rom. Pilot test ing 
al lows for quest ions to be ref ined so that they are unders tandab le and 
unambiguous . It also provides an oppor tun i ty for any technica l g l i tches assoc iated 
wi th the physical captur ing, and subsequen t analys is , of the data to be resolved 
(Neuman . 2007 , 189). Electronic submiss ion , fax ing, and send ing by post were 
the opt ions of fered to the part ic ipants of the quant i tat ive survey. Final ly, pi lot ing 
wil l help ensure content validity, data reliabil ity, and that the researcher is 
conceptual ly on track; that the constant comparat ive analys is o f in-depth and 
semi-st ructured interviews f rom Phase II work w a s captured appropr iate ly and 
l ikewise presented in the quest ionnai re. The quest ionnai re w a s sent out to a mix 
of 20 industry and academic professionals. E leven of the 20 responded in vary ing 
degrees and throughout var ious s tages of the pi lot ing. The pi lot ing occur red 
dur ing June . July and August of 2008. The major i ty of the c o m m e n t s f rom the 
piloting sur rounded Part A of the survey. Pilot subjects were initially unclear about 
the setup and presentat ion of Part A and were looking for more clarity and 
informat ion surrounding the three contract cho ices . The main c o m m e n t s regard ing 
Part B of the survey concerned the number of quest ions and that s o m e appeared 
to be doub le barrel led (i.e.. ask ing the respondent to c o m m e n t o n two ideas at 
once) . The pi lot ing conc luded after 12 updates of the survey. 
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9.5 S u r v e y Etiquette 
A pre-survey contact letter (Saunders et al . . 2007 , 390) , shown in Append ix 12, 
was sent out to most of the subjects dur ing the early s tages of admin is ter ing the 
quest ionnai re. Neuman (2007, 186) suggests that survey response rates can be 
improved when pre-survey contact letters are used. In light of t ime and resource 
constra ints, the pre-survey contact letter w a s not sent out to sub jec ts that we re 
personal ly known to the researcher or we re identi f ied towards the later s tages of 
data col lect ion. In the case of non-probabi l i ty sampl ing , the researcher is a f fo rded 
the opt ion of gradual ly select ing subjects if they can add clari ty and help d e e p e n 
the understanding of the research ( N e u m a n , 2007 , 141). A cover ing emai l , s h o w n 
in Append ix 13, was also sent out wi th the quest ionnai re ( ibid). Survey fo l low-ups 
(ibid) were carr ied out at var ious t ime intervals th roughout the data col lect ion 
process. A posit ive correlat ion w a s exper ienced be tween the survey reminders 
and the overal l number of returned surveys . There w a s a negat ive corre lat ion 
exper ienced be tween the t ime f rom send ing a survey reminder and the number of 
surveys returned before a subsequent reminder . 
9.6 R e s p o n s e B i a s , N o n - r e s p o n s e B i a s a n d Non-substant ive R e s p o n s e s 
N e u m a n (2007, 130) def ines response b ias as the tendency for s o m e indiv iduals, 
part ic ipat ing in long survey quest ionnai res, to answer numerous i tems wi th the 
same response, usual ly agree ing. Th is act ion may s tem f rom a n urgency to 
comple te the quest ionnaire or a psycholog ica l predisposi t ion. As w a s the case 
with this survey, response bias can be deal t with by word ing s ta tements in 
al ternat ing direct ions (ibid). 
Quest ionnai re , or unit, non- response and i tem non- response are di f ferent sources 
of non-response bias assoc iated wi th surveys admin is tered by post or 
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electronical ly and have di f ferent causes (Di l lman et a l . , 2002 ; Col l is and Hussey, 
2003) . Quest ionnai re non- response f rom certain indiv iduals o r g roups of 
indiv iduals will b ias the general izat ion f rom the sample to the populat ion under 
study. Saunders et a l . (2007, 213) note four interrelated p rob lems affect ing 
quest ionnaire non-response: 
• Refusal to respond; 
• Ineligibil ity to respond; 
• Inabil i ty to locate respondent ; 
• Respondent located but unab le to m a k e contact . 
A s ment ioned earl ier, there is a need wi th respect to sample representat iveness 
to report the total response rate (TRR) and act ive response rate (ARR) for a 
survey (ibid): 
Equation 1: TRR = total number of responses / (total number in sample - ineligible) 
With respect to this survey: TRR = 1 1 0 / (406 - 83) = 34.1 percent 
Equation 2: ARR = total number of responses / ((total number in sample - (ineligible + 
unreachable)) 
With respect to this survey: ARR = 1 1 0 / ((406 - (83 + 46) = 3 9 7 percent 
Wi th respect to the issue of non- response on the part of survey respondents to 
individual survey quest ions or i tems, de Vaus (2004, 3) ident i f ies four contr ibut ing 
causes: 
• W a s not required to answer; 
• S imply refused; 
• Prov ided an i l legible answer ; 
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• Responded 'don't know'. 
In addi t ion, Di l lman et a l . (2002, 13) identi fy the fo l lowing as contr ibut ing causes 
wi th i tem non-response in sel f -administered quest ionnai res; 
• Poor visual layout and des ign; 
• Quest ion structures such as open-ended quest ions, mult iple part quest ions, 
and quest ions having branching instruct ions; 
• Quest ions that are too diff icult to answer; 
• Institutional requi rements or pol icies wi th respect to propr ietary informat ion; 
• Respondent at tr ibutes such as age, educat ion , and re luctant o r conver ted 
refusals. 
Beat ty and Her rmann (2002) also of fer reasons why indiv iduals may dec ide not to 
answer survey i tems and fundamenta l l y g roup these dec is ions into mat ters of 
cogni t ion and mot ivat ion. 
O n the topic of non-substant ive responses, much at tent ion has been given to the 
prob lems of non-commit ta l , or non-substant ive, unit responses in quest ionnai res 
and that non-att i tudes may be h idden a m o n g substant ive responses when there is 
no non-substant ive unit response of fered (Smi th , 1984; Di l lman et a l . , 2002; Vaus , 
2004 ; Neuman , 2007) . Examp les of non-substant ive responses may be 'no 
opin ion ' , 'don't know', 'unable to dec ide ' , or 'not ab le to comment ' . Smi th (1984, 
228 ) and de Vaus (2004, 73) summar ize the interpretat ions of non-substant ive 
response as fol lows: 
• Ambivalent att i tudes - an in-between or even neutral posi t ion between two 
sides of an att i tude posi t ion; 
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• Non-At t i tudes - the subject genuinely has no v iew on the matter; 
• Social desirabi l i ty - a person holds an unacceptab le v iew but hides th is by 
giving a non-substant ive response; 
• Failure to assert the true att i tude due to a lack of conf idence, shyness, etc. ; 
e Conceal ing the true att i tude due to sense of pr ivacy; 
• Stal l ing responses whi le the person cons iders the Issue. 
In an at tempt not to compl icate the appearance of the quest ionnai re and possib ly 
confuse survey subjects ( N e u m a n , 2007 , 130), unit response opt ions for Part B of 
the quest ionnaire we re restr icted to f ive: strongly agree (SA) , ag ree (A) , d isagree 
(D), strongly d isagree (SD) , and not able to commen t (NA) . de Vaus (2004) no tes 
that whi le there is no limit to the number of unit responses that may be of fered on 
a Likert scale, it is usual ly kept to four or f ive; fewer categor ies a lso make it eas ie r 
w h e n it comes to reading g raphs . In at tempt ing to ensure reliabil i ty and validity of 
the survey quest ions, all non-substant ive responses we re eventua l ly t reated as 
missing values, de Vaus (2004, 73) conf i rms that th is is a reasonable and 
conservat ive approach w h e n the sample is large and there are not a lot of n o n -
substant ive responses. It is also a 'safe' method in that genu ine non-at t i tudes w h o 
have selected a non-substant ive response wil l not be g iven an at t i tude posi t ion 
( ibid). Wi th respect to the occur rence of non-at t i tude responses in surveys, Smi th 
(1984, 218) informs that low levels of non-at t i tude responses are exper ienced 
when people are aware of the Issues or top ics, the quest ions are s imple to 
unders tand and concrete, and the issues are of impor tance to those taking part In 
the survey. 
In Part A of the survey there were 114 miss ing, b lank, unit responses out o f a 
possible 770, giving a miss ing response rate of 14.8 percent . Th is is not surpr is ing 
172 
given that quest ions wi th long explanat ions, more than 30 w o r d s of prefatory 
explanat ion, and quest ions requir ing s o m e sort of future project ion are assoc iated 
with higher rates of 'don't know' o r 'no op in ion ' resul ts (Converse , 1976, 519) . Part 
A of the survey conta ined both of the e lements noted above . In Part B of the 
survey there were 38 miss ing, blank, unit responses out of a poss ib le 5,830, 
giving a missing response rate of 0.7 percent ; there were 541 non-substant ive , 
not able to comment (NA) and eventual ly t reated as miss ing, unit responses out of 
a possible 5,830, giving a non-substant ive response rate of 9.27 percent. 
9.7 Validity, Reliabil ity and the Measurement of C o n c e p t u a l Var iab les 
Validity, whether face, content or cr i ter ion, and reliabil i ty are centra l issues in the 
measurement of conceptua l var iables deve loped or s temming f rom conceptua l 
indicators (Babbie et al . . 2007 ; Neuman . 2007) . These conceptua l var iables o f ten 
range in their levels of statist ical sophist icat ion and are common ly measured in 
the fol lowing four ways ( ibid): 
• Nomina l - the lowest level of precis ion wh ich s imply d is t inguished that there 
is a d i f ference a m o n g groups or categor ies; 
• Ordinal - a higher level of precis ion whe re the g roups or ca tegor ies are 
both d ist inguished and ranked; 
• Interval - improves on the ordinal level of precis ion by speci fy ing the 
amount of d is tance be tween the g roups or categor ies; 
• Ratio - whi le of ten cons idered the s a m e as interval , it o f fers a tn je zero 
and thus al lows relat ionships to be stated in te rms of rat ios or proport ions. 
Quant i tat ive data is the result o f measur ing var iab les on an ord ina l , rat io, or 
interval scale (Foster, 2 0 0 1 . 7). Part A of the quest ionna i re cons is ted of nomina l . 
ord inal , and interval sca les of measurement . Wi th respect to the ordinal level 
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var iables const i tut ing Part B of the quest ionnai re , thei r val idity and reliabil i ty a re 
not in quest ion as they or ig inated f rom the hypotheses and re lat ionships 
deve loped dur ing Phase II work. Wi th the addi t ion of Phase I, the same can be 
said for Part A. 
9.8 Parametr ic , Nonparametr ic , Descr ipt ive and Inferential S ta t is t ics 
Test and analysis us ing the more powerful parametr ic stat ist ics are in tended to be 
used wi th interval or ratio measurements scales ( ibid); normal d ist r ibut ions hav ing 
zero skewness and kurtosis, and a symmetr ica l d ist r ibut ion wi th the same m e a n 
and median (de Vaus , 2004) . Foster ( 2 0 0 1 , 11) refers to such dist r ibut ions as 
being perfect. Such precise parametr ic requ i rements were not observed in the 
vast major i ty of distr ibut ions assoc iated wi th this quant i tat ive survey. 
Notwi thstanding the above, Evans (2007, 60) notes that coef f ic ients of skewness 
having an absolute value be tween 0.5 and 1 are on ly modera te ly skewed and that 
coeff ic ients be tween 0.5 and -0.5 indicate relat ive symmet ry . For th is survey, 6 4 
percent of the distr ibut ions d isp layed skewness coef f ic ients be tween 0.5 and -0 .5 . 
de Vaus (2004. 76) suggests that as a rule of t humb, a distr ibut ion exper ienc ing a 
skewness coeff ic ient absolute value of less than 1.0 is indicat ive of symmet ry . 
Looking further into the criteria for normal d istr ibut ions, Kolmogorov-Smirnov Z 
test test ing for nomia l i ty conduc ted on the observed f requency distr ibut ions for the 
27 var iables identif ied in Tab les 13, 14, 15, and 16 showed va lues ranging f rom 
3.4 to 5.7, indicat ing wi th at least 99 percent conf idence that these distr ibut ions 
were not normal . However , in bolstering the use of parametr ic stat ist ics wi th n o n -
normal distr ibut ions, the central limit theorem al lows for this in the case of large 
sample sizes of 100 or more , as w a s the case wi th th is survey w h e r e there we re 
110 subjects ( ibid). Neuman (2007. 149) however , assoc ia tes the centra l l imit 
theorem with random sampl ing, wh ich w a s not the case in th is survey. Foster 
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( 2 0 0 1 , 7) suggests the use of non-parametr ic tests when using an ord inal 
measurement scale. 
Descr ipt ive statist ics avai ls of quant i tat ive measu res to descr ibe data and inc lude 
f requency distr ibut ions and h is tograms, measu res of central tendency , and 
measures of d ispers ion (Evans. 2007 , 47) . It a l lows for descr ip t ion and s u m m a r y 
of the data or the relat ionships be tween var iab les in the data (Babb ie et a l . , 2007 , 
270) . Analys is of the 21 quest ions, noted eari ier, to help fulfil research ob ject ive 
six with respect to the evaluat ion of di f ferent mode ls of pr ivat izat ion and the fo rms 
they might take, will rely heavi ly on descr ip t ive stat ist ics. Inferential stat ist ics 
al lows for the general izat ion or drawing of conc lus ions f rom a sample to a w ide r 
populat ion (Foster. 2 0 0 1 , 6) . However , in o rder to make such stat ist ical 
in ferences, Saunders et a l . (2007. 207) s t ress the need for probabi l i ty samp l ing , 
whi le non-probabi l i ty sampl ing techn iques we re avai led of in this survey. 
9.9 S u r v e y F i n d i n g s 
The low response f requency in many of the s ta tements may suggest that sub jec ts 
had diff iculty in taking a posit ion on some o f the issues and ideas put fonA/ard. 
This is not surpr is ing g iven the w ide range of s ta tements and the diversi ty o f the 
sample . In Part B of the quest ionnai re, there w a s a strong posi t ive corre lat ion 
noted be tween the s tatements having h igher f requenc ies . 105 and higher, and the 
number of subjects express ing strong ag reement . The s tatement f requenc ies 
ranged f rom a low of 79 to the max imum possib le of 110; the average was 99 . 
Quest ion four in Part A and statements 28 and 4 4 in Part B dea l wi th the issue of 
contract durat ions. Dur ing Phase II, it w a s hypothes ized that the Canad ian 
Government wou ld need to engage in long- term cont rac ts wi th the pr ivate sec tor 
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when it c a m e to the charter ing of icebreaker serv ices in the Arct ic. S ta tements 28 
and 44, presented below, show that the survey samp le had a posi t ive att i tude 
toward this issue. However, this posit ive at t i tude is not clearly d iscernab le in Part 
A . In fact, g iven the uncertainty of the fu ture ice condi t ions, s o m e subjects 
appeared to reject longer durat ion contracts that were not f lexible wi th the 
env i ronmenta l condi t ions. 
The summary of s tatements and descr ipt ive stat ist ics shown in Tab le 13 are taken 
f rom Part B of the quest ionnaire and test genera l at t i tudes towards Canada ' s 
mil itary and civi l ian roles in the Arct ic, C C G te rms of reference, C a n a d i a n Arct ic 
expert ise, involving local residents in Arct ic deve lopment , and pr ivate invo lvement 
in del iver ing C C G services. Fol lowing the table are genera l c o m m e n t s o n each 
individual s ta tement fol lowed by an overal l sect ion summary . W i th respect to the 
mean shown in Tab les 13, 14, 15, and 16 1=Strongly D isagree, 2=Disagree , 
3=Agree , 4=Strong ly Agree. 
Table 13 S u m m a r y of S u r v e y S ta tements T e s t i n g G e n e r a l Att i tudes T o w a r d s 
the C a n a d i a n Government and Arc t ic Deve lopment 
% % 
No. Survey Statement Count Agree Disagree Mean 
Canada's military and civilian roles in the Arctic 
l a should be combined. 102 42.2 57.8 2.30 
Canada's military and civilian roles in the Arctic 
l b 
should be managed by a newly created maritime 
organization. 98 34.7 65.3 2.15 
Separating CCG Hardware from CCG Services will 
aid in setting clearer terms of reference for the 
2 CCG. 93 43.0 57.0 2.26 
11 
Canada's Arctic would develop sooner if greater 
l/B capability were available on a year round basis. 108 74.1 25.9 2.97 
21 Canada needs to enhance its Arctic expertise. 110 96.4 3.6 3.57 
The local residents of Arctic regions need to be 
22 significantly involved in future Arctic developments. 109 95.4 4.6 3.39 
Private involvement in the delivery of CCG 
services in the Arctic will result in less tax dollar 
27 spending. 100 67.0 33.0 2.76 
30 
The Canadian public in general will object to only 
privatizing icebreaking services in the north and 
not in the south. 92 44.6 55.4 2.49 
Source: Author . 
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The m e a n for s tatements l a and l b Indicates that overa l l , respondents expressed 
a negat ive desire to combine Canada 's mil i tary and civi l ian roles in the Arct ic, and 
for these roles to be managed by a newly c reated mar i t ime organ izat ion. C loser 
analys is using S P S S crosstabs be tween Mar iner and Non-Mar iner pr ime c lasses 
showed that relatively, the greater percen tage of d isagreement in s ta tements l a 
and l b c a m e f rom the Non-Mar iner c lass, the Governmen t pr ime c lass to be more 
specif ic. Private involvement in the del ivery of C C G serv ices in the Arct ic Is 
expected to result in less tax dol lar spend ing and respondents felt tha t Canad ians 
In genera l wou ld not object to pr ivat izing Icebreaking serv ices In t h e north only. 
C loser crosstab analysis of s ta tements 27 and 30 showed that the overal l v iew of 
the Government c lass was opposi te that of the Academic , Bus iness , and Mar iner 
c lasses. Relat ively speaking, the vast major i ty of the Government c lass d isagreed 
wi th pr ivate involvement and agreed that the publ ic wou ld ob ject to pr ivat iz ing 
icebreaking services in the north and not In the south . 
Overa l l , most respondents d isagreed that separat ing C C G Hardware and 
Serv ices would assist in sett ing c learer te rms of re ference for it. The high number 
of strongly d isagree responses, and current jo int operat ion of ha rdware and 
serv ices may suggest that def in ing c learer te rms of reference for the C C G has 
nothing to do with private involvement and that a c loser focus on the role of the 
organizat ion may need to come f rom government . C loser analys is be tween 
Mar iner and Non-Mar iner pr ime c lasses showed that relat ively, the greater 
percentage of d isagreement in s ta tement 2 c a m e f rom the Non-Mar iner c lass, the 
Government c lass to be more specif ic. 
Respondents expressed a very strong bel ief that Canada needs to enhance its 
Arct ic expert ise. Crosstab analysis showed that whi le 96.4 percent o f part ic ipants 
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agreed with statement 21, 2.7 percent of the Business prime class and 0.9 
percent of the Mariner prime class disagreed. In tenns of expediting Canadian 
Arctic development via greater icebreaking capability on a year round basis, the 
mean for statement 11 shows that respondents were strongly in favour of this 
approach. Respondents also felt strongly towards Arctic development that called 
for increased involvement of local residents. Interestingly, with respect to the 4.6 
percent disagreement in statement 22, crosstab analysis showed that 3.7 percent 
of it came from the Mariner class and 0.9 percent from the Non-mariner class. 
In summary, the above results indicate that Canada should continue to keep its 
military and civilian roles separate in the Arctic. Canada also needs to avail of its 
local Arctic residents whilst enhancing its Arctic expertise, and there is support for 
private involvement in the delivery of CCG services in the Arctic. It could be 
suggested that, if Arctic icebreaking services were to be privatized, this might lead 
to a greater presence of private shipping activity. This in itself would result in the 
enhancing of Arctic expertise over time and it could be supplemented by availing 
of the knowledge and experience of local residents given the current issues 
surrounding the shortages of qualified maritime human resources. 
The summary of statements and descriptive statistics shown in Table 14 are taken 
from Part B of the questionnaire and test general attitudes towards private 
management and private crewing of CCG icebreakers. Following the table are 
general comments on each individual statement followed by an overall section 
summary. 
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Table 14 Summary of Survey Statements Testing General Attitudes Towards 
Private Management and Crewing of CCG Icebreakers 





Private ship management companies operating in the 
23a Arctic w/ould be more cost efficient than government. 102 87.3 12.7 3.15 
Private ship management companies operating in the 
23b Arctic would be more risk averse than government. 102 54.9 45.1 2.62 
Private firms are able to manage CCG l/Bs more 
efficiently than the CCG through Public Works & 
24 Treasury Board. 95 65.3 34.7 2.82 
Private management of the CCG fieet will resolve 
25 critical manning issues. 98 45.9 54.1 2.46 
Canada's Arctic development would best be 
accomplished by having a private local company to 
manage and crew l/Bs that are built outside of 
Canada and leased to the CCG for year round 
42 operations in the Arctic. 100 49.0 51.0 2.49 
Canadian taxpayers would benefit from having a fleet 
of competitively built, in Canada, Polar Class l/Bs 
45 that will be managed by competitive private firms. 99 64.6 35.4 2.75 
Source: Author. 
In statement 23a, respondents were quite strongly in favour of the notion that 
private ship management companies operating in the Arctic would be more cost 
efficient than government. Of the 12.7 percent disagreement in statement 23a, 5.9 
percent came from the Government class. With respect to Canadian taxpayers 
benefiting from having a fleet of icebreakers built competitively in Canada, to be 
managed by competitive private finms, respondents were less in favour of this 
idea. This marginally positive attitude in statement 45 is somewhat contrary of the 
stronger positive attitudes exhibited in statements 34, 37, 38a, 38b, and 40 in 
Table 15 with respect to designing and building icebreakers in Europe or the Far 
East. Thus, it may be suggested that taxpayers will benefit from competition. 
Crosstab analysis showed the general view of the Government class, who largely 
disagreed with statement 45, was contrary to the Academic, Business, and 
Mariner classes. 
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Respondents marginally felt that private companies would be more risk averse 
than government when operating in the Arctic. Throughout the research, the issue 
arose as to whether a private ship management company operating in the Arctic 
would risk its assets during the dangerous situations that may often arise. Given a 
mean of 2.62 and the relatively small numbers of subjects who expressed strong 
disagreement (7) or strong agreement (14) with statement 23b, the issue of risk 
aversion on the part of private interest would probably not be viewed as a major 
deterrent towards private involvement in the delivery of CCG services in the 
Arctic. Relatively, crosstab analysis showed the Academic and Mariner classes to 
be more in agreement with this statement than the Business and Government 
classes. It would seem prudent that private service contracts would need to 
address the issue of dealing with higher than normal risk situations. 
In statement 24, respondents generally felt that private firms would be able to 
manage CCG icebreakers more efficiently than the CCG through PWGSC and the 
TB. Crosstab analysis showed the general view of the Government class, who 
largely disagreed with statement 24, was contrary to the Academic, Business, and 
Mariner classes. The low count (95) suggests that this statement proved difficult 
for some participants to take a position on. This is not surprising since some 
participants would likely have never had any dealings with PWGSC and the TB. 
Notwithstanding the above, respondents generally felt that private management of 
the CCG fleet would not resolve critical manning issues. Again disagreeing, the 
general view of the Government class In statement 25 was contrary to the 
Academic, Business, and Mariner classes. CCG employees belong to large and 
influential unions. It may be that, unless the CCG fleet is crewed privately the 
critical manning issues may not be resolved. Looking at it differently, it may be 
that private management will not worsen an already critical situation. 
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Although marginal, respondents did not feel that Canada's Arctic developnnent 
would best be accomplished by having a private local company manage and crew 
icebreakers built outside of Canada that would be leased to the CCG for year 
round operations in the Arctic. However, in light of the positive attitudes with 
respect to increased icebreaker capabilities on a year round basis, the efficiency 
of private companies, and the shipbuilding capabilities of foreign countries, 
exhibited in statements 11, 23a, 24, 38a, and 38b, it would appear that the 
negative attitude in statement 42 is connected with the leasing of the icebreakers 
to the CCG. Crosstab analysis of statement 42 showed the Academic and 
Government classes mainly disagreeing while the Business and Mariner classes 
were mainly agreeing. 
In summary, the above results indicate that while a private ship management firm 
may be a little more reluctant than the government in deploying a ship into an high 
risk situation, the same firm would be more efficient at managing, and possibly 
crewing, CCG or privately owned icebreakers. 
The summary of statements and descriptive statistics shown in Table 15 are taken 
from Part B of the questionnaire and test general attitudes towards icebreaker 
design and construction. Following the table are general comments on each 
individual statement followed by an overall section summary. 
Overall, respondents felt strongly that experienced shipyards in European and the 
Far East were able to build an icebreaker faster and with greater efficiency and 
effectiveness than Canadian shipyards. Respondents felt that private firms were 
able to procure icebreakers more efficiently and effectively than the CCG through 
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Public Works. They also felt that the CCG would be better off using a proven 
icebreaker design than they would be at having a new design created in Canada. 
Table 15 Summary of Survey Statements Testing General Attitudes Towards 
Icebreaker Design and Construction 






It would be more efficient for the CCG to use a 
proven l/B design than to have a new l/B designed in 
Canada. 104 74.0 26.0 2.90 
36 
Private firms are able to design & build l/Bs more 
efficiently and effectively than the CCG through 
Public Works. 100 91.0 9.0 3.30 
37 
Canadian shipyards are unable to build a l/B as 
quickly as other experienced shipyards in Europe and 
the Far East. 100 83.0 17.0 3.13 
38a 
Other countries are able to build an l/B more 
effectively than Canada. 100 71.0 29.0 2.90 
38b 
Other countries are able to build an l/B more 
efficiently than Canada. 101 87.1 12.9 3.15 
40 
Unless Canada decides to build a substantial fleet of 
Polar Class l/Bs, it will cost less to have them 
designed and built in European or Far East yards. 98 90-8 9.2 3.18 
43 
The CCG would benefit from the acquisition of l/Bs 
designed and built by European or Far East yards to 
manage themselves. 102 59.8 40.2 2.64 
Source: Author. 
With a mean of 3.18, respondents felt strongly in statement 40 that unless 
Canada decides to invest in and build a substantial fleet of Polar Class 
icebreakers, thereby allowing for the flattening of learning curves and exploiting 
possible economies of scale and scope, taxpayers would benefit by having 
icebreakers built in foreign yards. In light of a mean of 2.90 in statement 38a, 
stating that other countries are able to build an icebreaker more effectively than 
Canada, respondents may be implying that Canada is more inept at building 
icebreakers than designing them. 
The mean for statement 43 indicates that overall, the respondents were only 
slightly in favour of the CCG acquiring icebreakers from foreign shipyards to 
manage themselves. However, given the higher positive attitudes, means greater 
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than 2.64, exhibited in some of the above statements dealing with the acquisition 
of icebreakers designed and built competitively outside of Canada, the sampled 
responses may be suggesting that the CCG would be unable to extract the same 
gains as private industry in availing of shipyards outside of Canada. This may be 
connected with the fact that the CCG procure through public works and 
consequently lack the negotiating skills required in dealing directly with the 
shipbuilding industry. 
In summary, the above results indicate that with respect to the interests of 
expediting Arctic development and spending less Canadian tax dollars, 
icebreakers should be procured by private firms availing of proven vessel designs 
and European or Far Eastern shipyards. Crosstab analysis of the statements in 
Table 15 showed the trends in general attitude to be similar across the Academic, 
Business, Government, and Mariner classes. 
The summary of statements and descriptive statistics shown in Table 16 are taken 
from Part B of the questionnaire and test general attitudes towards the leasing 
and chartering of icebreakers. Following the table are general comments on each 
individual statement followed by an overall section summary. 
The mean for statements 26a, 26b, and 39 indicates that overall, respondents felt 
Canada would increase its presence, and its taxpayers would benefit, from the 
private Canadian ownership of a fleet of multifunctional ice class vessels to be 
used by the CCG, Canadian military, and oil companies operating in the Arctic. 
Crosstab analysis showed that while the Academic, Business, and Mariner classes 
tended to mainly agree with these three statements, the Government class mainly 
disagreed. 
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Table 16 Summary of Survey Statements Testing General Attitudes Towards 
the Leasing and Chartering of Icebreakers 





Private Canadian ownership of a fleet of vessels 
used by CCG, Canadian Military, and oil companies 
26a in the Arctic will increase Canadian presence. 105 63.8 36.2 2.72 
Private Canadian ownership of a fleet of vessels 
used by CCG. Canadian Military, and oil companies 
in the Arctic will not jeopardise Canada's 
26b sovereignty. 102 67.6 32.4 2.78 
Chartering out of private l/Bs to the Canadian 
Government will necessitate long term time 
28 charters. 100 89.0 11.0 3.16 
Canadian taxpayers would benefit from the CCG 
and the military committing to charter a fleet of 
newly constructed and privately owned multi-
functional ice class vessels that have the modular 
capability to meet their particular interest and will be 
time shared with oil companies operating in the 
39 Arctic. 98 69.4 30.6 2.85 
In the absence of increased funding for the CCG, 
Canada's maritime requirements would be better 
served by setting up a Maritime Administration office 
which would be responsible for the development of 
CCG and DFO programmes and would avail of the 
existing CCG fleet, the leasing of private hardware 
and/or the contracting out of services. ^2 64.5 35.5 2.67 
Without its own fleet of Polar Class l/Bs the CCG 
will need to engage in a long term time charter for 
44 l/B services in the Arctic. lOO 8S.0 15.0 3.00 
Source: Author. 
In statements 28 and 44, respondents expressed a positive attitude towards the 
notion that any chartering out of private icebreaking services to the Canadian 
Government will necessitate long-term time charters. Crosstab analysis showed 
that while there was relatively little disagreement with statement 28 from the 
Academic, Business, and Mariner classes, there was no disagreement from the 
Government class. In statement 44 there was no disagreement from the Mariner 
class. 
Respondents were in favour of creating a new maritime office or organization to 
deal with Canada's maritime requirements. Crosstab analysis showed the view of 
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the Government class, mainly disagreeing with statement 41. to be contrary to the 
other classes. 
In summary, the above results indicate that Canada's presence and sovereignty in 
the Arctic could be bolstered by the CCG, military, and oil companies availing of a 
privately owned fleet of multi-functional icebreakers on a long-term contractual 
basis. While this idea is somewhat contrary to the negative attitudes exhibited in 
statements la and 1b, which suggest that Canada's military and civilian roles in 
the Arctic should be combined and managed by a newly created maritime 
organization, it does follow along the lines of creating a new maritime office to 
deal with Canada's maritime requirements. This idea was supported by 
respondents, in statement 41. 
9.10 Measures of Frequency, Central Tendency and Correlations 
In attempting to gain further insight and clearer understanding of the opinions 
expressed by the prime classes with respect to the possible forms of private 
involvement in Arctic icebreaking services, all 27 statements noted in the four 
tables above were analysed using appropriate Chi-Square, Mann-Whitney, and 
Kruskal Wallis statistical testing. Academic, Business, Government, and Mariner 
prime classes were compared in the Chi-Square and Kruskal Wallis tests. Mariner 
and Non-Mariner prime classes were compared in the Mann-Whitney test. For this 
research. Chi-Square was used to test whether the frequency distributions of the 
prime classes were independent of each other. Independence means that the 
proportion of individuals who chose to agree or disagree would be essentially the 
same, no matter what prime class the individual belonged to. with a null 
hypothesis that the variables are independent and there is no association 
between them. The Kruskal Wallis test was used to compare multiple group 
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measures of central tendency between Academic, Business, Government, and 
Mariner prime classes, the null hypothesis being that the group distributions are 
drawn from a common population. The Mann-Whitney test was used to compare 
measures of central tendency in two group distributions, namely Mariner and Non-
Mariner prime classes. In these tests, the null hypothesis would be rejected in the 
case of a p-value <0.05. Hypotheses showing only that there is a difference, and 
no prediction as to where the difference lays, are referred to as non-directional 
(two-tailed) hypotheses (Collis and Hussey, 2003, 231). Alpha or significance 
values <0.05 for the various tests and statements are shown in Table 17. With 
respect to statistical analysis, Foster (2001, 14) informs that in the event there is 
less than a 5 percent probability that the difference between groups is due to 
random, unexplained chance variation, then we assume that any difference noted 
between the groups is real or statistically significant. The caveat being that when 
assigning a p-value <0.05, there is up to a 5 percent chance of making a type 1 
error. A type I error occurs when rejecting a null hypothesis which is actually true. 
A type II error occurs with failing to reject a null hypothesis when it is false. 
Table 17 Summary of Significant Values 
Test 
Statements 






0.014 O.OIS 0.015 0.018 0.015 0.001 0.043 0.009 0.000 0.005 0.006 
0.015 0.016 0.016 0.019 0.016 0.001 0.045 0.010 0.000 0.005 0.006 
0.002 0.048 0.038 0.038 0.034 0.003 0.008 0.019 
Source: Author. 
In attempting to further explore the survey results and identify any relationships 
between survey statements, other than those subjectively grouped in the four 
tables shown in Section 9.9, the Spearman rho test, most often associated with 
ordinal data, was used to ascertain if there were correlations only, between 
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variables. These correlations will help with triangulation by identifying if the 
statements grouped in the tables in Section 9.9 are appropriately positioned. 
Correlation does not imply causation (Foster, 2001, 205). Positive and negative 
correlations vary from +1.00 to -1.00 respectively. A correlation of 0.00 is 
indicative of no simple linear relationship between variables. Adhering to the 
statements in Tables 13. 14, 15, and 16 the Spearman rho test was used to 
compare the variables on a bivariate basis; participant risk profiles of risk taker, 
risk neutral, and risk averse were added to the analysis to identify if certain risk 
types held different opinions with regards to the survey statements. With respect 
to participant risk profiles, weak negative correlations at the 95 percent level, -.215 
and -.203, were noted in statements 34 and 37 respectively. Other significant 
correlations at the 95 percent level are shown in Table 18. 
9.11 Simplifying Complex Matrices 
The researcher felt that eariier analyses, noted above and conducted on a 
bivariate basis, did not offer enough insight into what the survey participants as a 
whole considered to be important with respect to furthering private involvement in 
the delivery of icebreaking services in the Canadian Arctic. Also, eariier analysis 
reduced the 53 survey statements to 27 and grouped these into four general 
topics which stemmed from the results of Phase I and Phase II work. Therefore, 
exploratory factor analysis (EFA) and principal component analysis (PCA) was 
conducted on the results of the quantitative survey in order to triangulate the 
results of eariier work and to try and gain further insight into what the survey 
participants considered important in terms of private involvement in the delivery of 
icebreaking services in the Canadian Arctic. 
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Table 18 Summary of Significant Values in Spearman rho Test 
Stat ement S 
10 lb 2 11 21 23a 23b 24 25 26b 27 28 34 36 37 38a 38b 39 40 41 
lb 0.469 
2 0.332 0.530 





25 0.332 0.205 0.60S 
26b 0.646 
27 0.415 0.337 
30 -0.278 
36 0.244 
37 0.214 0.234 
3Sa 0.336 0.293 0.732 
3Bb 0.225 0.448 0.801 0.723 
39 0.510 0.576 
40 0.268 0.270 0.600 0.609 0.570 
41 0.385 0.366 0.406 
42 0.255 0.496 0.322 
43 0.360 0.259 0.346 0.257 0.483 
44 0.363 0.297 0.304 0.307 0.403 
45 0.356 0.367 
Source: Author. 
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Tabachnick and Fidell (2001, 25) inform of empirical and theoretical approaches 
in trying to identify underlying latent structure in a set of variables; principal 
component analysis (PCA) being the empirical approach while factor analysis 
(FA) and structural equation modelling belong to the theoretical approach. Both 
approaches involve statistical techniques aimed at reducing complex sets of 
correlation matrices by determining which correlated variables belong to 
homogenous subsets that are largely independent of each other (Kim and 
Mueller, 1978; Kline, 1994; Cudeck, 2000; Foster, 2001; Tabachnick and Fidell, 
2001; Stevens, 2009). FA may take the form of either exploratory or confirmatory, 
with exploratory being the most common (Foster, 2001, 232). Warner (2008, 753) 
informs that FA consists of a group of related analytic methods including PCA*. 
and Stevens (2009. 345) infonns that PCA is a fonm of exploratory factor analysis 
(EFA). However, Cudeck (2000. 274) stresses that PCA is often incorrectly used 
as a kind of FA and warns that some statistical packages used PCA as their 
default method of FA. This research will look at EFA and PCA. Kline (1994) 
informs that one of the aims of EFA is to explore a topic and to try and discover 
the latent constructs or dimensions that were previously unknown. It also aims to 
explain the correlation matrix in as few factors as possible and to ascertain which 
variables are deemed most important by those participating in a survey (Foster, 
2001, 232). 
Various rules are offered with respect to the suitability of sample size and whether 
factors or components are reliable (Yates, 1987; Foster, 2001; Child, 2006; 
Stevens, 2009). In consideration of the advice provided by Stevens (2009, 333), 
sample size and factor reliability for this survey are deemed appropriate. In 
detemriining sample adequacy, the Kaiser-Meyer-Olkin (KMO) and Bartlett's Test, 
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and the Anti-image matrices were njn and analyzed. The initial and final KMO and 
Bartlett's Tests are shown in Table 19. 
Table 19 KMO and Bartlett's Test 
Initial KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 








Final KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 









KMO values less than .50 are unacceptable and should be removed from further 
analysis (Kaiser, 1974, 35; Child. 2006. 55). Thirteen variables identified along the 
diagonal of the Anti-image correlation matrix with KMO values less than 0.5 were 
removed from subsequent analysis and are shown in Table 20. The analysis 
involved 110 participants, 40 of 53 initial variables, and eight components. 
Table 20 Variables with KMO Values <0.5 
Survey 
Statement 6 7 8 12 16 22 23 28 29 30 34 35 43 
KMO 
Value .262 .368 .495 .445 .463 .244 .310 .471 .425 .320 .359 .418 .431 
Source: Author. 
Stevens (2009. 328) identifies four methods used in detennining the number of 
components to extract or retain; eigenvalues greater than one. scree test, 
statistical significance test, and retain only enough factors or components to 
account for 70 percent of the total variance. He goes on to highlight several 
studies supporting the accuracy of the scree test and that in some cases the scree 
test and the Kaiser eigenvalues will yield the same results in terms of true factors. 
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Child (2006, 58) informs of methods used in helping to determine the appropriate 
number of factors to extract but notes that eigenvalues greater than one and the 
scree test are the most common. Johnson and Wichern (2007, 445) inform that 
the scree plot is a useful aid in helping to determine the appropriate number of 
factors to extract and that the user needs to look for a bend in the elbow of the 
plot to determine the actual number to use. The scree plot is somewhat subjective 
but can even be used when conditions are not ideal such as low sample and 
communality values (Tabachnick and Fidell, 2001, 621). For this research the 
scree plot, shown in Figure 13, proved better in terms of acquiring simple 
structure. The scree plot resulted in the extraction of eight components. In dealing 
with a participant's missing data, analysis was conducted using pair wise 
exclusion, resulting in varying sample sizes for some variables, of cases (Child, 
2006, 68). 
Figure 13 Scree Plot 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 




While PCA and common factor analysis (CFA) are substantially different, they do 
often yield similar results in terms of the PCA weights obtained in analysis and the 
estimated regression coefficients in CFA (Cudeck, 2000, 275; Child, 2006, 48; 
Stevens, 2009, 325). While Stevens (2009, 343-344) notes that FA and PCA are 
different, with factors estimated in FA but not in PCA and communalities less than 
one are used in the main diagonal of the correlation matrix in FA but not in PCA, 
he highlights several cases where the choice of analysis does little to affect the 
final outcome. However, he does note that outcomes can differ in cases with less 
than 20 variables. Child (2006, 58) provides advice on using PCA to prepare for 
CFA analysis. He goes on to explain that the results of PCA should be compared 
with other CFA, such as Principal Axis Factoring (PAF) and Maximum Likelihood 
(ML), to see which method, when rotated, provides simple structure. Yates (1987, 
3) informs that rotation is a transformation phase aimed at bringing about simple 
structure in which the variables are assigned to the factors. For this research, 
PCA, PAF, ML, and Image Factoring (IF) were conducted and subjected to both 
orthogonal and oblique factor rotation. The combination of analysis and rotation 
providing the best in terms of simple structure was PCA with orthogonal varimax 
rotation. The rotated component matrix is shown in Table 21. The rotated 
component matrix with the survey statements included is shown in Table 22. As 
noted above, PCA was conducted on the results of the quantitative survey in an 
attempt to triangulate the results of Phase I and Phase II work and to try and gain 
further insight into what the survey participants considered important in terms of 
private involvement in the delivery of icebreaking services in the Canadian Arctic. 
While PCA turned out to be an interesting exercise, it did not help with the 
triangulation of eariier results. However, it did prove useful into deeper probing of 
the entire quantitative survey results as only 27 of the 53 Phase III survey 
statements, selectively chosen by the researcher, were analysed using 
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appropriate Chi-Square, Man-Whitney, and Kruskal Wallis statistical testing. PCA 
also proved valuable in simplifying the data matrix with respect to discerning what 
survey participants felt was important in terms of private involvement in the 
delivery of CCG icebreaking services. This simplification of the matrix to discern 
the views of survey participants was valuable in triangulating the grouping of the 
survey statements in Tables 13, 14, 15 and 16. 
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Components with Statements 
Privatization 
Private involvement in the delivery of C C G services in the Arctic will result in less tax dollar spending. 
Private firms are able to manage C C G I/Bs more efficiently than the C C G through Public Works & Treasury Board. 
Private Canadian ownership of a fleet of vessels used by C C G , Canadian Military, and oil companies in the Arctic will increase Canadian presence. 
Private Canadian ownership of a fleet of vessels used by C C G , Canadian Military, and oil companies in the Arctic will not jeopardise Canada's sovereignty. 
Private ship management companies operating in the Arctic would be more cost efficient than government. 
Private management of the C C G fleet will resolve critical manning issues. 
Canadian taxpayers would benefit from the C C G and the military committing to charter a fleet of newly constructed and privately owned multi-functional ice 
class vessels that have the modular capability to meet their particular interest and will be time shared with oil companies operating in the Arctic. 
Canada's Arctic development would best be accomplished by having a private local company to manage and crew l/Bs that are built outside of Canada and 
leased to the C C G for year round operations in the Arctic. 
Resources 
Canada needs to be at the forefront of icebreaking technology. 
Canada would benefit from regaining its expertise in designing and building l/Bs and becoming less dependent on other shipbuilding nations. 
Due to Canada's geographical expanse and ensuing political bureaucracy the C C G fleet is grossly inefficient and underutilized. 
Canada is capable of building ice strengthened supply vessels. 
Canadian taxpayers would benefit from having a fleet of competitively built, in Canada, Polar Class l/Bs that will be managed by competitive private firms. 
Limited attention from Federal MPs has resulted in the CCG's poor operation. 
Without its own fleet of Polar Class l/Bs the C C G will need to engage in a long term time charter for l/B services in the Arctic. 
Politics 
Canada's low public interest in marine matters has contributed to the low public profile of the C C G . 
The low public profile of the C C G results in very limited attention being given to it by Federal Members of Parliament. 
Limited attention from Federal MPs has resulted in the CCG's low funding. 
Limited attention from Federal MPs has resulted in the CCG's poor management. 
Political intervention impedes the C C G from achieving more commercial-like efficiencies. 
Canada needs to enhance its Arctic expertise. 
Shipbuilding 



















Other countries are able to build an l/B more effectively than Canada. 
Canadian shipyards are unable to build a l/B as quickly as other experienced shipyards in Europe and the Far East. 
Unless Canada decides to build a substantial fleet of Polar Class l/Bs, it will cost less to have them designed and built in European or Far East yards. 
Private firms are able to design & build l/Bs more efficiently and effectively than the C C G through Public Works. 
Development 
l/B support will be necessary for the development of the Arctic region. 
Political will and l/B support will be necessary to expedite future development of the Arctic region. 
Canada's Arctic would develop sooner if greater l/B capability were available on a year round basis. 
Canada's Arctic sovereignty claim and environmental stewardship would be bolstered if C C G l/Bs were stationed In the Arctic on a year round basis. 
Special Operating Agency (SOA) 
Separating the C C G from the Department of Fisheries & Oceans (DFO) will strengthen its Special Operating Agency (SOA) status. 
As a SOA, outside of DFO, the C C G would have more flexibility to operate more efficiently and effectively in the Arctic. 
Separating the C C G from the Department of Fisheries & Oceans (DFO) will help reduce crewing cost. 
Administration 
Canada's military and civilian roles in the Arctic should be should be managed by a newly created maritime organization. 
Canada's military and civilian roles in the Arctic should be combined. 
In the absence of increased funding for the C C G , Canada's maritime requirements would be better served by setting up a Maritime Administration office which 
would be responsible for the development of C C G and DFO programmes and would avail of the existing C C G fleet, the leasing of private hardware and/or the 
contracting out of services. 
Separating Canadian Coast Guard (CCG) Hardware from C C G Services will aid in setting clearer terms of reference for the C C G . 
Services 
Increased political demands on the C C G have resulted in the C C G neglecting private sector service requests. 
New southern security and science matters are shifting the workload of the C C G away from icebreaking in the Arctic. 
-0.526 A single national organizational approach would reduce C C G crewing costs. 
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9.12 Conclusion 
Although surveys are a popular research strategy in social science research, they 
demand considerable attention on the part of the researcher if results are to be 
meaningful. While various survey scales can be used to measure constructs, they 
must ensure both validity and reliability with respect to the overall research aims 
and objectives. Also, creative ways of identifying and reaching an information rich 
sample population are required when sampling frames are not readily available 
and the research topic is viewed as political or intrusive. 
The selection of questionnaire statements and descriptive statistical analysis have 
identified that Canada needs to pay more attention to Arctic development. Also, 
there is significant potential for the private sector to be involved in this 
development with respect to the management and crowing of CCG icebreakers, 
the design and construction of icebreakers for the CCG, and the leasing and/or 
chartering of Icebreakers to the Canadian government or other interested groups 
involved In Arctic operations. While there was a positive attitude toward longer 
term leasing and/or chartering contracts, it was noted that some respondents 
were not in favour of longer term contracts that would not be flexible with respect 
to the changing and uncertain future ice conditions. 
PCA helped reaffirm the results of non-parametric analyses via highlighting the 
numerous potential benefits that could possibly be achieved from increased 
private involvement In developing the Canadian Arctic and that the current and 
future availability, and appropriate use, of resources will be paramount to such 
development. It also identified that political and administrative challenges are 
hindering Arctic development and the level of services that the CCG is capable of 
providing as a SOA. Further, given the status quo, the taxpayers of Canada would 
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benefit from the construction of new, and much needed, icebreaking capacity 
outside of Canada. 
Finally, there was uncertainty, with respect to future Ice conditions in the NWP. 
This uncertainty corroborates findings from the work conducted in Phase I. 
The next chapter concludes the research work undertaken. It provides a brief 
background of the circumstances which influenced this research and then draws 
together the findings from Phases I, II. and III. It identifies subsequent reports from 
the Arctic Council and the Standing Senate Committee on Fisheries and Oceans 
Canada which help triangulate the results of this research. The chapter critiques 
the choice of methods and sampling used, and the validity and reliability of the 
research. It concludes with recommendations and the potential for further 
research. 
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Chapter 10 Conclusion 
10.1 Introduction 
After reviewing the research aims, this chapter begins with a brief summary of the 
background circumstances which influenced and helped shape this research. In 
drawing together findings from the three phases of research, it shows that 
Canada's Arctic icebreaking capabilities are currently fully tasked, will be 
inadequate for future shipping demands, and that there is potential for private 
involvement with respect to the construction, crewing. and management of the 
CCG Arctic icebreakers. It will also identify recent reports from the Arctic Council 
and the Standing Senate Committee on Fisheries and Oceans Canada which 
support and help triangulate the results of this research. The chapter goes on to 
critique the choice of methods and sampling used, and the validity and reliability of 
the research. The chapter concludes with recommendations and the potential for 
further research. 
10.2 Research Aim, Background Summary and Specific Results 
The overall aim of this research was to conduct a strategic situational analysis of 
the CCG services, principally Arctic icebreaking, and to investigate which services, 
in terms of effectiveness and efficiency, may be suitable for private involvement. A 
breakdown of the services offered by the CCG in the Arctic consist of; 
• Route assistance; 
• Ice routing and infonmation services; 
• Harbour breakout; 
• Flood control and ice management; 
• Northern re-supply; 
• Sovereignty. 
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We live in an interdependent global economy where trade proliferates and there is 
a limited supply of natural, financial, and human resources. Recent trends in 
climate change have sparked a renewed interest in the Arctic and what it has to 
offer. The Arctic regions contain much of the world's reserves of minerals, gas, 
and oil. They also hold abundant fish stocks. Retreating sea Ice also provides the 
opportunity for Arctic tourism and shorter shipping routes between Asia and 
Europe and parts of North America. The indigenous population of the Arctic is one 
of the fastest growing on the planet and its dependency on destinational shipping, 
from southern Canada and other parts of the world, and Intra-Arctic shipping, will 
continue to grow. 
Privatization is a global phenomenon and there are numerous cases throughout 
the global maritime community where private industry is involved in the delivery of 
icebreaking services. As noted In detail in chapter three, Sweden and Russia 
have, or had in the case of Russia, arrangements where state owned icebreakers 
are being managed and crewed by private companies. In Finland, while the FMA 
is responsible for the development of Its icebreaking policy the actual icebreaking 
services are procured from the Finnish state-owned enterprise, Finstaship, or 
other private companies. In the case of the United States, vessels are leased as 
and when required. 
More pointed, the 2000 and 2007 Reports of the Auditor General of Canada are 
critical of the CCG (Auditor-General. 2007). This research, as discussed below, 
generally tends to support the Auditor General's reports. In addition to the major 
issues of crewing and fleet management, the reports go on to note the following 
human resource and organizational issues, which are also discussed respectively 
in light of the research: 
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o There Is no integrated human resource plan; 
o The CCG fleet is deployed, maintained and operated by five regions 
spread across Canada with each region operating according to its 
own practices and management preferences. With respect to this 
decentralization of fleet operations, results of Phase I show that 
more Delphi panellists agree that it resulted in overall significant 
duplication of human resource effort within FOC with respect to 
Arctic operations. The majority of panellists also felt that regional 
control increases the operational costs of the entire CCG fleet due to 
duplication of services. Interviewees in Phase II felt that careers in 
the CCG are not well marketed and the CCG is seen to be losing its 
Arctic expertise through personnel retirements. Interviewees also felt 
that there is too much regional bureaucracy and duplication of effort. 
o Collective agreements continue to be complex. A 2000 arbitration award 
doubled the leave entitlement of ships officers, thus increasing costs and 
scheduling complexity. In 2003, the CCG issued detailed administrative 
guidelines to ensure consistent administration and interpretation of the 
ships officers' collective agreement; 
o Over 84 percent of Delphi panellists In Phase I agreed that crew 
training and retention costs are undoubtedly high; 
o Interviewees in Phase II agreed that the biggest part of the CCG 
vessel operating cost was crew, and the CCG was seen as having 
the biggest icebreaker crews in the world; 
o Interviewees also felt that strong union contracts, negotiated through 
the PWGSC, are increasing CCG labour costs; 
2 0 ! 
o 61 percent of the participants in the Phase III quantitative survey, 
used to test the relationships and hypotheses developed from the 
Phase II work, agreed that a single national organizational approach 
would reduce CCG crewing costs. 
• Vessel crewing practices have remained largely the same. Managers want 
to make changes, but implementing them would require the union and 
members to accept them. The CCG has not yet developed a strategy aimed 
at ensuring that employees understand and accept the reasons for changes 
in vessel crew complements; 
o Results of the Phase II work identified that the biggest obstacle to 
privatizing the CCG would not be operational but rather political, as 
both unions and the CCG itself would oppose such a radically viewed 
move. Interviewees felt that the CCG is plagued with labour issues 
and needs to sort out its crewing policy, which is deemed inefficient 
in terms of helping to control costs. 
• The amount of shore-based support to the fleet has not changed 
significantly since 2000; 
o Interviewees in Phase II felt that while the shore fleet personnel have 
been streamlined to a more basic unit, the administration and 
maintenance/engineering sides of the CCG are too large, 
bureaucratic, and focused on matters not relevant to efficient and 
effective fleet operations. 
• The CCG's past executive staff performance agreements were not 
structured to ensure that managers were accountable for achieving the 
organization's objectives, plans, and priorities. By 30 June 2006, three 
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months after the start of the fiscal year, the CCG had not finalized 2006-
2007 performance agreements; 
o In Phase I, twice as many panellists agreed rather than disagreed 
that: the regions generally ignore national standards where they do 
exist, national standards are incomplete, there is no internal audit 
process visible for these standards, and there is still little 
coordination among the regions. Over 63 percent of panellists 
agreed that standardization of equipment and procedures is an 
important aspect of an efficiently operating fleet and that too much 
regional autonomy results in situations where icebreakers are not 
able to standardize on "best practices". Further, the majority of 
Delphi panellists agreed that the CCG has not displayed any ability 
to operate in a more efficient manner even though they now have 
SOA status: 
o In Phase II, interviewees felt that the CCG lacks real world business 
and fleet experience beyond itself and needs to get a handle on total 
cost throughout the life of a vessel(s). This results in the organization 
being unable to achieve commercial like efficiencies; 
o Interviewees also felt that the organization's accounting is difficult to 
follow and understand due to a lack of appreciation for what is going 
on inside the entire organization; 
o Interviewees expressed concern that the CCG lacks clear 
organizational leadership and accountability from within and that its 
objective, function, and purpose are also unclear 
o Interviewees felt that the current SOA arrangement that CCG has 
inside of DFO does not allow for the level of autonomy required by 
the CCG. They felt that an effective and proper SOA set up, with 
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separate office administration ashore, would allow the CCG to move 
away from current public service type of operations. 
In rebutting some of the CCG criticisms provided in the Auditor General's reports 
noted above, it is important to report that: 
• While accountable to the public, the CCG Is considered by some 
Interviewees to operate at the whims of federal politicians and to be low 
priority on the MPs' list of political matters; 
• The CCG Is very bureaucratic and many of Its issues stem from a lack of 
focus and clarity on the part of the federal government; 
• Since the merger of the CCG with DFO the CCG is seen as fragmented and 
tensions exist between them; 
o The results of Phase III show that 77 percent of survey participants 
agreed that as a SOA, outside of DFO, the CCG would have more 
flexibility to operate more efficiently and effectively in the Arctic; 
o 75 percent agreed that separating the CCG from DFO would 
strengthen its SOA status. 
• In looking closer at Canadian politics and the CCG: 
o 70 percent of Phase III participants agree that the role of Canada's 
maritime administration is not clearly delineated; 
o 76 percent of the participants agreed that political intervention 
impedes the CCG from achieving more commercial like efficiencies; 
o 70 percent agreed that due to Canada's geographical expanse and 
ensuing political bureaucracy the CCG fleet is grossly inefficient and 
underutilized. This is undoubtedly supported by 88 percent who 
agreed that Canada's low public interest in marine matters has 
contributed to the low public profile of the CCG, and 91 percent who 
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agreed that the low public profile of the CCG results in very limited 
attention being given to it by federal MPs. 
• PCA identified that political and administrative challenges are hindering 
Arctic development and the level of services that the CCG is capable of 
providing as a SOA. 
It appears that until the majority of Canadians deem the CCG to be a vital part of 
Canadian nationalism, it will continue to function in a quandary of political 
bureaucracy and suffer from a lack of federal attention and support. So, the 
question that begs answering is, "Do Canadians holistically feel that the CCG is 
vital to Canadian nationalism?" With respect to further research, a Canadian wide 
survey canvassing the general public views of the role and importance of the CCG 
would be valuable. Equally valuable would be the views of all DFO employees and 
federal MPs with respect to such things as: 
• CCG positioning and organizational structure; 
• The level and extent of federal, provincial, and organizational bureaucracy 
that the CCG feels it is involved in or subjected to; 
• The value and impact of the general public's perception of, and appreciation 
for, the CCG in terms of securing much needed federal attention and 
support. 
Knowledge of the above would help determine if the CCG is properly positioned or 
not. If determined to be properly positioned, then a deeper look at the current 
management and structure would be in order. If not properly positioned, then a 
deeper look at where and why it should be repositioned would be required. 
However, the resources required to conduct work on this scale extend far beyond 
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those available in a single doctoral study. This is discussed further in the 
recommendations for further research. 
10.3 Research Results in General 
The use of mixed methods proved useful in addressing the overall research aim 
and objectives. This is shown in Sections 10.2 and 10.4. More explicitly, the six 
research objectives are listed and were addressed as follows: 
• To synthesize experts' perceptions of future marine activity in the Canadian 
Arctic. This was addressed mainly in Phase I and to a lesser extent in 
Phases II and III; 
• To compare experts' perceptions of the CCG services, principally Arctic 
icebreaking, in terms of their ongoing effectiveness and efficiency. 
Addressed mainly in Phase I, it was also dealt with to a lesser extent in 
Phases II and III; 
• To analyze contiguous systems (including Swedish, Finnish. United States, 
and Russian) of private involvement In their icebreaking services in terms of 
funding and operations. This was addressed mainly throughout the 
literature review. While the literature review is not a research method, it is 
an integral part of the PhD process. This objective was also addressed 
during personal communications with members of the SMA; 
• To analyse Canada's position with respect to private involvement practices 
in its marine transportation sector. While addressed with mainly in the 
literature review, it was addressed during the personal interviews conducted 
in Phase II and also in Phase III; 
• To analyse the importance of specific background factors with respect to 
private involvement in the delivery of CCG icebreaking services in the 
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Arctic. While this objective was addressed throughout the entire research 
project, it was dealt with most in Phase II; 
• To identify and evaluate different models of privatization and the forms they 
might take In relation to CCG services in the Arctic, principally Arctic 
icebreaking. While the identification component was addressed In the 
literature review. Phase I. and Phase II, the evaluation component was 
dealt with explicitly in Phase III. 
Work in all three phases of the research will be discussed further in the context of 
the supporting works In Section 10.4. 
Distilled from the work conducted in Phase I, the Arctic regions of Canada, and for 
the most part the entire Arctic region north of 60 degrees latitude, are currently not 
conducive to year-round navigation of merchant vessels and to some degree even 
government owned Icebreakers. While future Arctic shipping activity is anticipated 
to significantly increase with the retreat of perennial Arctic sea Ice. the 
Infrastructure required to support global supply chains is notably lacking. While 
icebreaker capabilities are considered suitable for current merchant shipping 
activity, they are not suited to the anticipated shipping activity of 2020 and beyond. 
Much of the Arctic Is poorly charted and In some areas no navigational charts are 
available. Navigational aids are sparse and often only provided seasonally. Vessel 
repair facilities are sparse and limited In their scope of work. Emergency response 
capabilities are limited and geographically challenged. Finally, the Impact of year-
round Arctic shipping activity on the livelihoods of native inhabitants has not been 
fully addressed. Through a mix of unilateral and multilateral actions, Canada and 
other Arctic Council nations need to quickly decide upon and begin to develop. 
Install and enhance relevant Infrastructure comprising modem icebreaking 
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capabilities, deepwater ports, repair and refuelling facilities, aids to navigation, and 
emergency response organizations. Involving the local Inhabitants will be 
imperative. 
Predicated on the interviews conducted during Phase II, interviewees felt that the 
CCG is badly In need of a more appropriate way of operating and that 
privatization, if only on a partial basis, Is one way fonward. The following 
approaches were viewed as possible ways of privatization or a PPP arrangement 
with respect to Canada and the involvement of private interest in the delivery of 
icebreaking services: 
• Privatization of the entire CCG fleet which would then be chartered back to 
DFO; 
• Contracting out of the sen/Ices currently being delivered by the CCG; 
• Private fleet management; 
• Government owned and company operated; 
• Privatization of vessel design and construction; 
• Privatization of crewing. 
With respect to the above, the approach seen by most interviewees as offering the 
greatest financial saving of taxpayer's dollars was that of the privatization of 
crewing, this was closely followed by the privatization of fleet management. This 
general view of privatization Is supported by lacobacci and Schulman (2009, 37) in 
their June 2009 report on the productivity and performance of Canada's 
transportation sector which notes one of the factors attributed to the strong 
productivity in the transportation markets results from changes in governance and 
ownership structure. The report highlights that privatization of Crown corporations 
and the devolution of direct state controlled organizations have led to more 
commercially orientated management of self-financing entitles specialized and 
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focused on the provision of infrastructure services. Interviewees infonmed of 
reports that icebreakers had been kept in the Arctic when they were not required 
by the private sector. This was done to ensure annual budgets were expended 
and to help secure future budget request. Interviewees also felt that the CCG was 
better suited to operating icebreakers and not managing them. In addressing the 
issue of crewing noted earlier, both the 2000 and 2007 Reports of the Auditor 
General of Canada state that human resource management remains a problem 
with the CCG and that its biggest single expense is in human resources (Auditor-
General, 2007). In tenms of fleet management, the 2007 Auditor General's Report 
notes that the CCG has not yet developed standardized maintenance procedures 
and manuals for its fleet, and unexpected equipment failures for significant periods 
of time have forced vessels out of service and have left the fleet unable to meet 
some client requirements (ibid). 
Pirie (1998, 23) highlights several reasons, most notably the flexible use of labour 
in terms of time and skills, why private labour costs can be less expensive than 
public labour costs and that these savings are often the key to increased private 
sector efficiency. Each of the approaches noted above have different cost and risk 
sharing arrangements and there are pros and cons to all of them. To be effective, 
it is also necessary for there to be enough private sector interest in Canada so as 
to prevent an abusive monopoly situation by a private sector company. 
In testing the hypotheses and relationships developed during Phase II in Phase III 
the following approaches towards private involvement in the delivery of 
icebreaking services in the Canadian Arctic were observed: 
• Canada should continue to keep its military and civilian roles separate in 
the Arctic. Canada also needs to avail of its local Arctic residents whilst 
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enhancing its Arctic expertise, and there is support for private involvement 
in the delivery of CCG services in the Arctic; 
• While a private ship management firm may be a little more reluctant than 
the government in deploying a ship into an high risk situation, the same firm 
would be more efficient at managing, and possibly crewing, CCG or 
privately owned icebreakers; 
• With respect to the interests of expediting Arctic development and spending 
less Canadian tax dollars, l/Bs should be procured by private firms availing 
of proven vessel designs and European or Far East shipyards; 
• Canada's presence and sovereignty in the Arctic could be bolstered by the 
CCG, military, and oil companies availing of a privately owned fleet of multi-
functional icebreakers on a long term contractual basis. 
The policy advisers, policy makers, decision makers, executive agencies, and 
ultimately the taxpayers of Canada need to be infomied of these observations. On 
being made aware of these observations, prudent and diligent individuals and 
agencies would inquire and probe further into testing the feasibility of these 
observations. This is discussed further in the recommendations for further 
research below. 
10.4 Supporting Works 
The following are key sections and findings from the AMSA 2009 Report (Arctic-
Council, 2009) that help triangulate the results of this research: 
• Arctic Marine Geography, Climate and Sea Ice: 
o Arctic sea ice is decreasing in extent and thickness and is expected 
to continue doing so; 
o Winter sea ice cover will remain; 
210 
o The Arctic Ocean could be ice free for a short period in summer as 
early as 2015; 
o While there may be greater marine access and longer navigation 
seasons, there will still be difficult ice conditions for marine operators 
during winter. 
With respect to the research, the results of Phase I concluded that there is 
considerable uncertainty surrounding the extent to which perennial Arctic ice will 
retreat in terms of geographic location and when the Arctic Ocean may experience 
ice free summers. However, more Delphi panellists agreed that the Arctic Ocean 
will experience ice free summers before the Northwest Passage. There was strong 
agreement that as the annual Arctic sea ice reduces It will make it easier for 
perennial Arctic Ocean ice to move south through the Canadian archipelago and 
thus block the many straits that vessels would have to transit In traversing the 
NWP or operating within the archipelago, thus impeding shipping movements. 
With respect to Figure 2 and the factors having the greatest Influence on the level 
of success of private Involvement in the COG. the research has identified that 
climate change will have the greatest impact. For, without less sea Ice, longer 
shipping seasons, and less severe environmental challenges an increase in future 
shipping activity in the Arctic regions will not be seen as a viable option. Science 
and technology will also play a pivotal role as it will allow for more capable 
icebreakers and ice strengthened cargo vessels be built faster and less costly, this 
will aid with the business feasibility requirement. Another essential factor from 
Figure 2 will be the cooperation of COG employees and managers as without their 
approval, private involvement in the CCG will be an arduous task. COG employees 
belong to large and powerful unions that have proven to be very effective in 
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looking after the security and interest of their members during contract 
negotiations with the Federal Government. 
• History of Arctic Marine Transport: 
o Previous Arctic marine transport studies have significant relevance to 
developing any future regulatory framework for the Arctic Ocean; 
o Most of these past studies involved public-private partnerships. 
Both Phase II and Phase III, supported by PCA, identified that public-private 
partnerships with the CCG will benefit Canadian taxpayers in terms of future Arctic 
exploration and development. 
• Scenarios. Future and Regional Futures to 2020: 
o Arctic natural resource development in the form of hydrocarbons. 
hard minerals, and fisheries and regional trade are the key drivers of 
future Arctic marine activity; 
o Future Arctic marine activity will include many non-Arctic 
stakeholders, multiple users in Arctic waterways and potential 
overlap of new operations with indigenous uses; 
o Arctic voyages through 2020 will be overwhelmingly destinational, 
not trans-Arctic; 
o A lack of major ports and other critical infrastructure will pose 
significant limitations for future Arctic marine operations; 
o The NWP is not expected to become a viable trans-Arctic route 
through 2020, but destinational shipping within the Arctic is 
anticipated to increase. 
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With respect to the views of Delphi panellists in this research: 
• 84.4 percent agreed that compared with 2006 the number of ships 
operating in the Arctic will more than double by 2020; 
• 71.9 percent agreed that the current capabilities of the CCG icebreakers will 
not be suitable for Arctic shipping activity in 2020; 
• 65 percent agreed that the current capabilities of icebreakers globally will 
not be suitable for Arctic shipping activity in 2020. 
With respect to the views of participants in Phase III of this research: 
• 96.4 percent agreed that Canada needs to enhance its Arctic expertise; 
• 74.1 percent agreed that the Canadian Arctic would develop sooner if 
greater icebreaking capability was available throughout the entire year; 
• 86 percent agreed that political will and icebreaker support will be 
necessary to expedite future development of the Arctic region. 
• Human Dimensions: 
o Constructive and early engagement of local residents in planned 
Arctic marine development projects can help to reduce negative 
impacts and to increase positive benefits. 
This research noted that 71 percent of Delphi panellists in Phase I agreed that the 
vast geography of the Arctic poses significant challenges to all maritime nations In 
terms of human resource management on board their icebreakers working in the 
Arctic. Also, 95.4 percent of Phase III participants agreed that the local residents 
of Arctic regions need to be significantly involved in future Arctic developments. 
However, only 26.9 percent of participants agreed that Canada's Arctic 
sovereignty claim and environmental stewardship would be bolstered if CCG 
icebreakers were crewed and operated by Arctic residents. It may take some time 
for the Integration and transitioning of the Arctic's indigenous people into the CCG. 
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While earlier attempts at such integration were reported by one interviewee in 
Phase II to have failed on account of drug and alcohol abuse, it would be valuable 
from a ship crewing and management perspective to conduct more thorough 
research into why this actually happened and to see if such integration would be 
successful. 
• Environmental Considerations and Impacts: 
o The most significant threat to the Arctic marine environment is the 
release of oil through accidental or illegal discharge. 
This research noted that 81.3 percent of participants in Phase III agreed that 
Canada's Arctic sovereignty claim and environmental stewardship would be 
bolstered if CCG icebreakers were stationed in the Arctic on a year round basis. 
Also, 56 percent of Delphi panellists agreed that Canada needs to have enough 
icebreaking capabilities to go where commercial vessels will go. 
• Arctic Marine Infrastructure: 
o There is a general lack of marine infrastructure in the Arctic; 
o Safe operations in the Arctic will need the same suite of meteorological 
and oceanographic data, products and services as in other oceans, plus 
comprehensive information on sea ice and icebergs; 
o Except in limited areas of the Arctic, there is a lack of emergency 
response capacity for saving lives and for pollution mitigation; 
o There are serious limitations to communication and vessel tracking 
systems; 
o The current lack of marine infrastructure, coupled with the vastness and 
harshness of the environment, makes conduct of emergency response 
significantly more difficult in the Arctic. 
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While the lack of infrastructure and challenges posed by the Arctic's vastness and 
remoteness were noted above. 74.1 percent of Delphi panellists agreed that the 
Arctic requires more detailed hydrographic surveys and dredging. Also. 77,8 
percent of panellists agreed that the service scheme offered by the CCG needs to 
be more flexible. To further the views of the Delphi panellists with respect to the 
services being provided by the CCG in the Arctic: 
• 59.4 percent agreed that the current level of route assistance service will 
not be satisfactory for Arctic shipping activity in 2020; 
• 65.6 percent agreed that the current level of sovereignty service will not be 
satisfactory for Arctic shipping activity in 2020; 
• 56.3 percent agreed that private involvement in carrying out CCG services 
will not weaken Canada's position with respect to sovereignty in the Arctic. 
In addition to the AMSA findings above, following is a list of recommendations 
from the April 2009 Report of the Standing Senate Committee on Fisheries and 
Oceans titled Rising To The Arctic Challenge: Report On The Canadian Coast 
Guard (Standing-Senate-Committee-On-Fisheries-And-Oceans, 2009) that help 
triangulate the results of this research. The list is in order of relevance to this 
research and not the order in which the recommendations are listed in the report: 
1) The committee recommends the deployment of multi-mission polar 
icebreakers operated by the CCG as a cost-effective solution to 
Canada's surveillance and sovereignty patrol needs in the Arctic; 
o While not owned by the CCG, 63.8 percent of Phase lit participants 
agreed that private Canadian ownership of a fleet of vessels used by 
CCG, Canadian Military, and oil companies in the Arctic will increase 
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Canadian presence. Using PCA this statement had a matrix factor 
score of 0.758; 
o 67.6 percent of participants agreed that the suggested utilization of 
vessels noted above would not jeopardise Canada's sovereignty. 
This statement had a matrix factor score of 0.707. 
2) The committee recommends that Canada develop a long-term plan for 
the acquisition of new multi-purpose heavy Icebreakers made In 
Canada and capable of operating year-round In Its Arctic archipelago 
and on the continental shelf as part of an Integrated approach to vessel 
procurement recognizing the complementarity of Coast Guard and 
naval vessels; 
o 86.9 percent of Phase III participants agree that Canada would benefit 
from regaining its expertise in designing and building Icebreakers and 
becoming less dependent on other shipbuilding nations. This 
statement had a matrix factor score of 0.766; 
o 69.4 percent of participants agree that Canadian taxpayers would 
benefit from the CCG and the military committing to charter a fleet of 
newly constructed and privately owned multi-functional ice class 
vessels that have the modular capability to meet their particular 
interest and will be time shared with oil companies operating In the 
Arctic. This statement had a matrix factor score of 0.652; 
o As noted eariler, 74.1 percent agreed that the Canadian Arctic would 
develop sooner If greater icebreaking capability was available on a 
year-round basis. This statement had a matrix factor score of 0.739; 
o However, with respect to the committee recommendation of building 
the Icebreakers in Canada, 90.8 percent of participants agree that 
216 
unless Canada decides to build a substantial fleet of Polar Class 
icebreakers. It will cost less to have them designed and built In 
European or Far Eastern yards; 
o 64.6 percent agreed that Canadian taxpayers would benefit from 
having a fleet of competitively built, in Canada, polar class l/Bs that 
will be managed by competitive private firms. This statement had a 
matrix factor score of 0.502. 
3) The committee recommends that Canada develop a much stronger year 
round, national presence and enforcement capability to show the world 
that Canada Is serious about controlling the NWP, protecting Canadian 
interests and Canada's northern residents, and making the waterway a 
safe and efficient shipping route; 
o 93.5 percent agreed that Canada needs to be at the forefront of 
icebreaking technology; 
o 85 percent agreed that without its own fleet of polar class 
icebreakers the CCG will need to engage in a long term time charter 
for icebreaking services in the Arctic; 
o The benefit of having icebreakers stationed in the Arctic on a year-
round basis is noted above. 
4) The committee recommends that Inuit, with their unique knowledge of the 
region, be recnjited for the Coast Guard whenever possible; 
o Noted eariier, 95.4 percent of Phase III participants agreed that the 
local residents of Arctic regions need to be significantly Involved In 
future Arctic developments. 
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5) The committee recommends that the Coast Guard, as the expert agency 
on the maritime situation facing Canada in the Arctic, formulate and 
implement a long-term strategic vision to guide it for the future; 
o 64.5 percent of Phase III participants agreed that in the absence of 
increased funding for the CCG, Canada's maritime requirements 
would be better served by setting up a Maritime Administration office 
which would be responsible for the development of CCG and DFO 
programmes and would avail of the existing CCG fleet, the leasing of 
private hardware and/or the contracting out of services. 
6) The committee recommends that the Government of Canada establish 
an Arctic Strategy Advisory Committee, led by Indian and Northern 
Affairs Canada, to monitor and to advise in the development and 
implementation of an effective and integrated strategy for the North. The 
new Arctic Strategy Advisory Committee should comprise 
representatives from the federal government departments and agencies 
with a mandate in the Arctic, with particular emphasis on the Coast 
Guard, the various Aboriginal/lnuit groups in the region, and the three 
territorial governments; 
o 68.2 percent of Delphi panellists agreed that in terms of Arctic 
development, the best that could happen would be for Arctic 
initiatives to be raised to a higher profile, longer term and not form 
part of FOC; 
o The need for the involvement of local residents was noted above. 
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10.5 Critique of the Research 
This section commences with a critique of each phase of the research. 
The Delphi survey was constructed and administered using Adobe Reader 8 as 
this was the version loaded on the computer at the time of developing the survey, 
and free downloads of Adobe Reader 8 were available on the Internet. However, 
during the first round of Delphi some Individuals experienced difficulty downloading 
the free version of Adobe Reader 8 which was required in order to complete the 
survey. Consequently, the questionnaire was resent as an MS Word document to 
the entire list of individuals that had not returned the questionnaire. The difficulty 
experienced with downloading the free version of Adobe Reader 8 may have been 
attributable to the generally older age of the participants and possible computer 
Illiteracy, and possibly limitations of the computer systems which participants were 
using. Higher levels of blank responses were experienced when the survey was 
administered in the MS Word format than the Adobe 8 Reader format. With 
respect to the high levels of unable to comment answers, the highest at 
approximately 20 percent of total opinions express in the first round of questioning, 
this was not surprising given the diverse range of topics put forward in the first 
round of questioning. It was also noted that some Individuals appeared to 
contradict themselves in later rounds of questioning. 
With respect to the APMOs In all three rounds of questioning, whereby the 
((Aggregate of Majority Agreements + Aggregate of Majority Disagreements)/ Total 
Opinion expressed X 100)), was used to determine whether consensus was or 
was not reached on the statement provided, they were accepted as being low. 
Strictly in terms of percentages, the results of the first round of questioning 
identified 41.6 percent agreement with the 32 statements, 38.7 percent 
219 
disagreement, and 19.7 percent unable to comment. It Is anticipated that had more 
of the statements in the first round of questioning been presented in a negative 
form, the percentage of results in agreement would have been larger, but at the 
expense of valuable comments from which to gain a deeper understanding of the 
situation. In the first round of questioning a decision was made to go with an 
APMO of 49.4 percent, resulting in 44 statements for the second round of 
questioning. This was done to try and keep the number of statements/questions to 
a reasonable level so as not to deter individuals from participating In future rounds. 
Using an APMO of 66.7 percent would have resulted in 141 statements for the 
second round of questioning. The APMO for the second round of questioning was 
41.9 percent, resulting in 21 statements for the third round of questioning. An 
APMO of 66.7 percent would have resulted In 88 statements for the second round 
of questioning. As 88 statements were considered excessive, no attempt was 
made to determine the number of statements that would have resulted from an 
APMO of 75 percent. The APMO for the third round of questioning was 37.2 
percent, resulting In consensus being attained on 17 of the 21 statements, or 80.9 
percent. 
Thirty-two of 72 participants, approximately 44 percent, responded to the first 
round of the Delphi survey. Survey participants were identified In the literature 
review, from attending two conferences related to the research topic, and from 
being personally known Individuals with some form of connection to Arctic matters. 
The initial response from the first round of Delphi showed that the vast majority of 
participants, some of whom were personally contacted prior to distribution of the 
first round of questioning and who agreed to participate, simply did not respond or 
reneged on their eariler commitment to participate. Some participants commented 
that some of the questions were subjective. One stakeholder from the CCG did not 
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participate as it was felt that the questions were looking for opinions and not facts. 
Another stakeholder from DFO. who earlier agreed to participate, subsequently 
informed that they could not participate on orders from headquarters in Ottawa. 
Some participants commented that the questions were biased, subjective and 
even absurd. However, subjectivity according to Sadler (2002. 125) is a natural 
and necessary element of evaluation and calls for no apology. 
Using Likert's (1951, 238) criteria, consistent evidence has been obtained given 
that questions on complex issues have different meanings for different people who 
are called upon to answer them. With reference to the philosophical and 
methodological foundations of Delphi, Mitroff and Turoff (1975) state there is no 
one "single best way" for ensuring the understanding of the content of a 
communication or for ascribing validity to a communication The issues of 
uncertainty of content and validity to some of the responses provided by some of 
the Delphi participants was evident in the Delphi exercise conducted as part of this 
research. After close examination of the responses provided by Delphi 
participants, it would be fair to suggest that with some questions there appeared to 
be varying interpretations, a corollary being the level of true consensus or lack 
thereof. In support of the above, Saunders et el. (2007, 108) in discussing various 
research philosophies suggest that with respect to ontology and the aspect of 
subjectivism, individuals will perceive different situations in varying ways as a 
consequence of their own view of the world around them. Subjectivism surfaces in 
two ways here, first via the Delphi participant and second via the researcher. 
Critiquing the grounded theory work focuses on if and when generated hypothesis 
should be tested. While Strauss and Corbin make hypothesis testing integral to the 
constant comparison method of grounded theory methodology, Glaser disputes 
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such within-analysis testing and asserts that the testing and verification of 
hypotheses is to be done subsequent to the development of a grounded theory 
(Rennie, 1998). With respect to the research undertaken, within-analysis 
hypotheses testing was carried out but only to the extent of the somewhat limited 
number of interviewees and other 'data slices' associated with the literature review 
and Delphi exercise. However, given the potential for this research to impact on 
policy decision making, it was felt that subsequent testing of hypotheses and 
relationships would help triangulate results and enhance such research hallmarks 
as testability, precision and confidence. Therefore, in attempting to add precision 
and confidence to the research work via attitude measurement of critical 
hypotheses and relationships, the exploitation of a quantitative survey in the form 
of a Likert scale was developed. Analysis of the results of the interviews confirms 
that the grounded theory strategy was effective. Category saturation was evident, 
and diminishing returns with respect to data collection was noted. This was 
particularly evident in the subcategories of private management and icebreaker 
design/construction However, Strauss and Corbin (1998, 136) refer to saturation 
as a matter of degree, and if a researcher were to investigate long and hard 
enough new properties and dimensions would be discovered; Pareto's law of 
diminishing returns comes into effect and the resources of time and money are 
limited. Had current managers of the CCG been allowed to participate in the 
research, new properties and dimensions would undoubtedly have been 
discovered. 
One problem associated with the quantitative survey was attributed to there being 
no sample or population frame available and therefore probability sampling could 
not be availed o f The final sample consisted of a relatively small number. 110 to 
be exact, of experts and stakeholders in Arctic matters. Given the subject matter of 
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the research. It was expected that there would be a varying extent of expertise and 
stakeholder Interest amongst the sample subjects. Another problem was survey 
non-response. Neuman (2007, 186) warns of the sampling bias, and problems 
with generalizing results, that can be introduced when high proportions of a 
particular group, or strata, of the sample subjects do not respond. Questionnaire 
non-response from certain individuals or groups of individuals will bias the 
generalization from the sample to the population under study. The total response 
rate was 34.1 percent and the active response rate was 39.7 percent. The 
response rates may well be attributed to the political nature of the research. 
Research dealing with political issues may be seen by some groups as sensitive 
or threatening and consequently they may decline to participate (Lee. 1993). As it 
was experienced in the eariier Delphi exercise, CCG personnel were Instructed by 
Fleet Directorate not to participate In the survey. Participation by CCG would 
undoubtedly have resulted in different survey outcomes. While considerable efforts 
were made in trying to identify and reach as many Arctic experts and stakeholders 
as possible to take part In the survey, It is certain that some were unintentionally 
excluded. The main reason being that there was no way of contacting potential 
subjects. 
Part A of the survey proved challenging to some participants and this was explicitly 
noted In the comments section of the survey. While several participants completed 
only portions of Part A, some participants skipped Part A entirely and only 
completed Part B. In Part A of the survey there were 114 missing, blank, unit 
responses out of a possible 770. giving a missing response rate of 14.8 percent. 
This is not surprising given that questions with long explanations, more than thirty 
words of prefatory explanation, and questions requiring some sort of future 
projection are associated with higher rates of 'don't know' or *no opinion' results. 
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Part A of the survey was used to try and gain insight with respect to the varying 
levels of business risk that survey participants were willing to accept. Three 
scenarios, each having different probabilities, and three contracts were offered. 
Survey participants were asked to prioritize in the selection of three contracts. In 
subsequent questions, the contract conditions were altered slightly and the 
participants were again asked to prioritize the selection of the three contracts. The 
answers to Part A were subjected to HunA/icz criterion. This was done to see if the 
participants did In fact match up with the risk profile they chose In Question l o f 
Part A of the survey. The Hunwlcz criterion exercise did not produce the 
anticipated results as only two participants perfectly matched their chosen risk 
profile. While there is potential for deeper probing of the Hunwicz criterion exercise 
from a risk perspective Interest, it was decided that the extra resources required 
would offer little in the way of fulfilling the research objectives; Pareto's law of 
diminishing returns was anticipated to come into effect. 
Validity, whether face, content or criterion, and reliability are central issues in the 
measurement of conceptual variables developed or stemming from conceptual 
indicators (Babbie et al., 2007; Neuman, 2007). These conceptual variables often 
range in their levels of statistical sophistication and are commonly measured using 
nominal, ordinal, interval, and ratio scales of measurement. Quantitative data Is 
the result of measuring variables on an ordinal, ratio, or Interval scale (Foster. 
2001, 7). Part A of the questionnaire consisted of nominal, ordinal, and interval 
scales of measurement. With respect to the ordinal level variables constituting Part 
B of the questionnaire, their validity and reliability are not In question as they 
originated from the hypotheses and relationships developed during eariier 
grounded theory work. However, apart from Incorporating the findings of the 
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Delphi exercise, the same cannot be said for Part A of the questionnaire as it did 
not stem directly from the grounded theory work. 
With respect to the PCA of the survey results, Stevens (2009, 328) identifies the 
scree test as one of four methods used in determining the number of components 
to extract or retain. However, Tabachnick and Fidell (2001. 621) inform that the 
scree plot is somewhat subjective in determining the actual number of factors 
used. The subjectivity stems from the researcher looking at the bend in the elbow 
of the plot to determine the actual number of factors to use; the bend in the elbow 
can sometimes be hard to discern. 
While the public-private continuum was discussed in chapter three, much of it 
appears to deal with land based projects and infrastructure that already exists. 
Little is offered with respect to successful ways of dismantling the maritime public 
sector. As the CCG Arctic icebreaking fleet is ageing and in need of urgent 
replacement using modern icebreaking technology, many of the possible 
combinations of the public-private continuum identified in Table 4 would not work, 
as they deal with the expansion or upgrading of existing public facilities. Table 23 
is a modification of Table 4 identifying public-private arrangements that could 
possibly work with respect to the CCG Arctic icebreaking fleet. 
Phase I results show that 71.9 percent of participants agreed that the current 
capabilities of the CCG icebreakers will not be suitable for Arctic shipping activity 
in 2020. Thus, any PPP would most likely result in the construction of new 
icebreaking infrastructure. However, in the interim, it may be possible to enter into 
an operation and maintenance contract, similar to the SMA arrangement, in which 
a CCG icebreaker is operated under contract by a private partner. With respect to 
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the construction of new icebreakers, possible PPP arrangements could include 
super-turnkey development, build-transfer-operate, and build-own-operate. 
Table 23 Possible Combinations of PPP for the CCG Arctic Icebreaking Fleet 
1) Super-Turnkey Development - the public sector defines the performance 
objectives of a facility which will subsequently be designed and 
constructed by a private partner who, upon completion, will be reimbursed 
by the public for the construction and will then commence operations of 
the facility under contract 
2) Build-Transfer-Operate (BTO) - upon completion of a facility financed and 
built by a private developer, ownership of the facility is legally transferred 
back to the sponsoring government who in turn lease It back to the 
developer under a long-term lease during which the developer operates 
the facility and has the opportunity to recover its Investment and a 
reasonable return through user fees and commercial enterprises 
3) Build Own Operate (BOO) - subject to possible regulatory constraints, a 
private developer will finance, build, own, and operate a facility in 
perpetuity 
Source: Author. (Adapted from Payson and Steckler, 1996, 40). 
In a super-turnkey development the CCG would define the performance objectives 
of a new icebreaker which would subsequently be designed and constructed by a 
private partner who. upon completion, would be reimbursed by TC for the 
construction and will then commence operations of the icebreaker under contract. 
In a build-transfer-operate arrangement, upon completion of an icebreaker 
financed and built by a private developer, ownership of the vessel would be legally 
transferred back to TC who in turn would lease it back to the developer under a 
long-term lease during which the developer operates the vessel and has the 
opportunity to recover its investment and a reasonable return through user fees 
and commercial enterprises. Finally, in a build-own-operate arrangement a private 
developer will finance, build, own, and operate an icebreaker in perpetuity. A 
barrier to entry in this arrangement may be the huge initial outlay of cash required 
on the part of the private developer. This could possibly lead to monopolistic 
situations occurring in the delivery of icebreaking services. 
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10.6 Recommendations for Further Research 
While having reached saturation and closure in terms of the limits feasible for a 
single PhD researcher, there are outstanding issues which remain to be 
addressed. However, having gone beyond the exploratory phase, any further 
progress would require formal government systematic funded research. The major 
limitations in the research undertaken were the lack of formal involvement on the 
part of DFO, namely the CCG, and, to a lesser extent, the inaccessibility of some 
private Arctic experts and stakeholders. Reaching these groups formally was 
beyond the authority of a PhD study, and a formal state commissioned survey 
would be required to guarantee access to them. However, the opinions gleaned 
from some former CCG employees and other experts are indicative and 
appropriate to this exploratory study. Future research In other studies could 
usefully be undertaken to engage a wider range of experts and stakeholders 
involved in Canada's Arctic affairs. This work would canvas the in-depth opinions 
relating to various models, identified in this research, which may underpin the 
ownership, organisation and management of relevant infrastructure. Of specific 
academic interest would be the testing and results of: 
o Combining Canada's military and civilian roles in the Arctic to 
determine whether or not it would bring about greater effectiveness 
and efficiency and ultimately require less from Canadian taxpayers; 
o Providing the opportunity for private ship management firms to 
manage and crew CCG icebreakers; 
o Providing the opportunity for private shipping firms to lease their 
icebreakers to DFO. 
Such research goes beyond simple market research or a feasibility study for a 
private developer and will require more government involvement at all levels, 
Including the CCG and Canadian Navy, and may well be supported by a 
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quantitative survey to triangulate the findings and estimate the extent of support 
for new initiatives. However, it will also require a resource base far beyond what is 
available to a single doctoral researcher. These findings will need to be put 
fonward for the benefit of policy advisers, policy makers, decision makers, 
executive agencies, and ultimately the taxpayers of Canada. However, in order to 
facilitate this future research the DFO, namely the CCG, will need to grant 
permission for meticulous internal scrutiny of its current operations and be willing 
to purposefully participate in research aimed at achieving greater effectiveness 
and efficiency. This may not bode well with some CCG employees belonging to 
strong labour unions. It may also not be well received by some policy and decision 
makers as the importance of the Canadian Arctic may not be fully appreciated or 
seen to enhance their political profiles. This is put forward with respect to the view 
that many Canadians voters are not well versed on Arctic matters and have little or 
no interest in it. Regardless, the taxpayers of Canada should insist on further 
systematic funded academic investigation and research into the noted 
observations as their tax dollars are limited and compete to support other ageing 
infrastructure and public services such as healthcare, education, and public 
transport. 
The main academic questions left unanswered are whether or not the federal 
government of Canada really prioritises enhancing the effectiveness and efficiency 
with respect to CCG operations, how serious are they in developing the Arctic, and 
which model of PPP would work best in the future delivery of Arctic icebreaking. 
With respect to enhancing effectiveness and efficiency, it may be that the federal 
government sees any spending of money by the CCG in terms of ship construction 
and repair as a way of creating employment in some of the rural areas of Canada 
where unemployment rates would otherwise be prolific. The research has shown 
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that icebreakers can be designed and built at less cost outside of Canada. 
Therefore, is Canada as a whole better off by spending more money than 
necessary while keeping people employed in shipyards or by having them stay at 
home and receiving financial aid via unemployment insurance? With respect to 
the federal government's desire to develop the Canadian Arctic and Canada as a 
whole, would it be more appropriate to provide free icebreaking services and thus 
possibly entice more business activity or should those exploiting the resources of 
the Arctic, and other ice restricted area of Canada such as the Gulf of St. 
Lawrence, pay as they prosper. Finally, with respect to determining the most 
appropriate PPP arrangement to enter into, this will require careful examination by 
all involved in terms of their individual business plans. The appropriate 
arrangement will need to create a synergy where ail parties share the rewards, 
responsibilities, and risks. Arrangements for revisiting the PPP so as to deal with 
changing environmental conditions must be ensured. 
Instrumental in all future Arctic operations will be the dose monitoring of the 
retreat and thinning of Arctic sea ice and the melting of multi-year Arctic sea ice. 
The disappearance of Arctic sea ice will expedite the global desire to extract and 
further explore the vast energy and food resources of this vast geographical and 
remote region of our planet. This, in addition to the increasing local population, the 
quest for shorter sea routes and the growing interest in Arctic adventure tourism, 





Appendix 1 Pictures of icebreakers and ice strengthened cargo vessels 




Varandey oil tanker 
Source: Peter Noble. 
Varandey oil tanker loading in the field 
Source: Peter Noble. 
232 
Varandy icebreaker support vessel 
Source: Peter Noble. 
Multipurpose Icebreaker "Botnica" 
Source: Finstaship [online]. Available from: http://www.finstaship.fi/en/?c=1&p=1 
[Accessed 26 November 2008]. 
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Russian Icebreaker "50 Years of Victory" 
Source: Dark Roasted Blend [online]. Available from: 
http://www darkroastedblend.com/2008/03/russian-nuclear-icebreakers-to-
north.html [Accessed 27 November 2008]. 
Russian icebreaker "Krasin" 
Source: Wikipedia [online]. Available from: 
http://upload.wiklmedia.orq/wikipedia/commons/thumb/3/33/NSF picture 
of Krasin on its way to l\/lcMurdo.ipq/300px-
NSF picture of Krasin on its way to McMurdo.jpq [Accessed 27 
November 2008]. 
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Swedish icebreaker "Oden" 
Source: Polar Tree [online]. Available from: 
http://www.bisd.us/hanna/phvsics04/ice/Photos/lcebreaker%20Qden%20 Antarcti 
ca.JPG [Accessed 27 November 2008]. 
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Appendix 2 Email from Lome Singh with details of CCG Arctic icebreakers 
Jim: 
I ' v e a t t a c h e d a spreadsheet d e t a i l i n g the i n f o r m a t i o n you r e q u e s t e d 
below. As w e l l as i n f o r m a t i o n s h e e t s on each of the v e s s e l s l i s t e d on the 
sp r e a d s h e e t . 
P l e a s e note the f o l l o w i n g : 
-There a r e 6 v e s s e l s deployed p r i m a r i l y f o r A r c t i c O p e r a t i o n s -
Op e r a t i o n s c a r r i e d out no r t h of the 60*' p a r a l l e l . 
- A l l CCG v e s s e l s a r e m u l t i - t a s k e d . T h e r e f o r e the c o s t s i d e n t i f i e d i n the 
r e p o r t a r e on l y f o r - A r c t i c O p e r a t i o n s , and i n the c a s e of the CCGS S i r 
W i l f r e d L a u r i e r , f o r Ocean S c i e n c e as w e l l . 
-These a r e Planned c o s t s (not budgets as you r e q u e s t e d ) , based on the 
planned a c t i v i t i e s f o r the p a r t i c u l a r v e s s e l . 
-The i n f o r m a t i o n s h e e t s on each v e s s e l w i l l g i v e you an i d e a of s i z e of 
v e s s e l and crew which has an impact on the c o s t . 
Here i s a s y n o p s i s of each c a t e g o r y of v e s s e l 
- Heavy A r c t i c I c e b r e a k e r s - CCGS L o u i s S. S t . Laurent, CCGS T e r r y Fox 
Large powerful i c e b r e a k e r a p p r o x i m a t e l y 130 metres long and i s capable of 
s u s t a i n e d o p e r a t i o n s i n the Canadian A r c t i c w i t h minimal support, f o r the 
p e r i o d of e a r l y June to mid-November, and f o r e s c o r t o p e r a t i o n i n the 
G u l f of St-Lawrence and E a s t C o a s t of Newfoundland i n the w i n t e r . 
- A r c t i c I c e b r e a k e r s - CCGS P i e r r e Radisson, CCGS Des G r o s e i l l i e r s , CCGS 
Henry L a r s e n 
Large i c e b r e a k e r of approximately 100 metres i n l e n g t h c a p a b l e of 
s u s t a i n e d i c e break i n g and e s c o r t o p e r a t i o n s i n the A r c t i c d u r i n g the 
summer, and i n the Gulf, S t . Lawrence R i v e r and the A t l a n t i c Coast i n 
w i n t e r . I t i s a l s o capable conducting s c i e n t i f i c m i s s i o n s , has a s m a l l 
cargo c a r r y i n g c a p a c i t y and can c a r r y a h e l i c o p t e r i f needed. 
- CG Program V e s s e l s - CCGS S i r W i l f r e d L a u r i e r 
Large m u l t i - t a s k a b l e v e s s e l s a p p r o x i m a t e l y 85 metres long, w i t h an 
i c e b r e a k i n g c a p a b i l i t y t h a t a l l o w s them to work mainly i n s o u t h e r n waters 
and i n the western A r c t i c . 
P l e a s e l e t me know i f t h i s i s adequate i n f o r m a t i o n or i f I can a s s i s t 
f u r t h e r . 
S i n c e r e l y , 
Lorene Singh 
Budgeting and Resource A l l o c a t i o n A n a l y s t 
o p e r a t i o n a l & F i n a n c i a l Planning 
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Appendix 3 Pool of Delphi participants 
Situation Name Position Organization 
Sent Cold Andrew Kendrick Fleet Technologies 
Met Amo Keinonen President AKAC Inc. 
Met Barry Sheppard Principal Surveyor Lloyd's Register North America. Inc. 
Referal Ben Johansson Proprietor Vision and Polar Innovations 
Met Bob berks Manager Wagent>org Shipping B.V. 
Sent Cold ' Bonnie Hrycyk Manager Polar Continental Shelf project 
Met & Asked Bud Streeter Vice President Lloyd's Register North America. Inc. 
Met & Asked CapL Allen Maclntyre Pilot Atlantic Pilotage Authority 
Met Capt. Angus McOonatd Retired Company of Master Mariners of Canada 
Met & Asked CapL Anne Miller Marine Superintendent C C G 
Met Capt. Anthony Patterson Director Marine Institute C M S 
Met & Asked \ Capt. Chris Hearn Marine Superintendent IT International Telecom Inc. 
Asked Capt. David Snider President Martech Polar 
Met & Asked Capt. Drew McNeill Icebreaker Captain Canadian Coast Guard 
Asked Capt. Georges Tousignant VP Operations Nunavut Eastern Arctic Shiping Inc. 
Met & Asked Capt. Gordon Williams Lecturer Marine Institute 
Asked Capt. tan Marr Past National Master Company of Master Mariners of Canada 
Met & Asked Capt. Mario Bonenfant Operations PetroNav 
Met & Asked Capi. Peter Turner Consultant MarTrans 
Met Capt. Sean Sheppard Lecturer Marine Institute 
Met & Asked Capt. Todd Nicholls Director Operations IT International Telecom Inc. 
Met Capt. Wade^pun-ell ^ Director C C G 
Met Chris Hill President C A N A T E C 
Met & Asked Chris King Manager PetroNav 
Sent Cold Dr. Arden LBement , Jr. Director National Science Foundation 
Asked Dr. Donat Pharand Professor University of Ottawa 
Sent Cold Dr. Doug Bland Defenc Analyst Oueen's University 
Met Dr. Emmanuel Guy Professor Quebec Unversity Rimouski 
Asked Dr. Humphrey Melling Ice Scientist D F O 
Met Dr. John Dinwoodie Reader University of Plymouth 
Met 
i 
Dr. Lawson Brigham Deputy Director U S A R C 
Asked Dr. Michael Byers Professor U B C 
Met 1 Dr. Rob Huebert Associate Professor University of Calgary 
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Met & Asked 
Asked 
Referal 




Met & Asked 
Met 
Dr. Ronald Pelot 
Ester Cunningham 












C C G 
A B S Americas Division 
SM Safety Inspectorate 
Aker Arctic 






Senior Science Adviser 
Transportation Planner 
Arctic Planner 
B P Shipping 
Environment Canada 
Transport Canada 


















Canadian Hydrographic Service ^ 
Delta Marin j -
General Manager Hudson Bay Port Co . 








Robert B. Taylor 
Robert Poole 





National Science Foundation O P P 
Leontief Centre 
N E A S Inc. 








Natural Resources Canada 
Reason Public Policy Institute 
Robin Brovme 
RodStright 
President R.P. Browne Marine Consultants Ltd. 
Ron Lemieux 
President 
Minister of Infra & Transport 
Canadian Marine Safety Services Inc. 





Manager Transport Canada 
Professor University de Montreal 
Applications Specialist Enfotec 








Canadian North Airtines 
Northern Transportation Company Ltd. 
President 
Chairman 
Gibson Marine Consultants Ltd. 
Gibson Canadian & Global Inc. 
Legend 
32 Completed the 1st round of Delphi (4 Referrals. 11 Met. 11 Met & Asked, 6 Asked) 
11 Responded but did not participate for reasons provided 
Informed they would participate In the questionnaire but did not 
No response at ail 
Late response 
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Appendix 4 Details of Delphi results 
Details of results from Delphi No.1 
No. Statements in Delphi No.1 A D UC Total Percent 
1 
It will be possible for Panamax size 
ships of approximately 60k dwt to 
traverse the Northwest Passage with 
icebreaker assistance for 9 months 
of the year in 2020. 
6 20 6 32 62.50 D 
2 
It will be possible for Panamax size 
ships of approximately 60k dwt to 
traverse the Northwest Passage with 
icebreaker assistance for 9 months 
of the year in 2050. 
21 5 6 32 65.63 A 
3 
The Arctic Ocean will experience 
ice-free summers before the 
Northwest Passage does. 




Compared with 2006. the number of 
ships operating in the Arctic will 
more than double by 2020. 
22 6 4 32 68.75 A 
5 
The current capabilities of Canadian 
Coast Guard (CCG) icebreakers are 
suitable for current Arctic shipping 
activity. 
21 8 3 32 65.63 A 
6 
The current capabilities of the C C G 
icebreakers will be suitable for Arctic 
shipping activity in 2020. 
4 23 5 32 71.88 D 
7 
The current level of Route 
Assistance service provided by the 
C C G in the Arctic will be satisfactory 
for Arctic shipping activity in 2020. 
7 19 6 32 59.38 D 
8 
The current level of Ice Routing and 
Information service provided by the 
C C G in the Arctic will be satisfactory 
for Arctic shipping activity in 2020. 
17 5 10 32 53.13 A 
9 
The current level of Harbour 
Breakout service provided by the 
C C G In the Arctic will be satisfactory 
for Arctic shipping activity in 2020. 




The current level of Northern Re-
supply service provided by the C C G 
in the Arctic will be satisfactory for 
Arctic shipping activity in 2020. 
19 7 6 32 59.38 A 
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11 The current level of Arctic 
Sovereignty service provided by the 
C C G in the Arctic will be satisfactory 
for Arctic shipping activity In 2020. 
8 21 32 65.63 D 
12 
The *Zone/Date Shipping Safety 
Control Scheme', which Is based on 
rigid controls of stipulating the dates 
that vessels of various ice 
strengthening may navigate within 
the 16 shipping safety control zones 
of Arctic Canada, is appropriate for 
current day Arctic shipping activity. 
21 32 65.63 D 
13 
The new 'Arctic Ice Regime 
Shipping System', a flexible 
framework indicating whether or not 
a given set of ice conditions will be 
safe for a particular vessel, is more 
appropriate than the Zone/Date 
Shipping Safety Control Scheme for 
current day Arctic shipping activity. 
26 32 81.25 A 
14 
The 'Block Commitment* system, 
which divides the Canadian Arctic 
into 12 service areas for the 
provision of the primary levels of 
service offered by the C C G during 
stipulated periods throughout the 
summer season, is an effective 
system in deciding Arctic icebreaker 
deployment. 




Six of Canada's 17 Icebreakers 
spend the summer months engaged 
in activities in the Arctic and the 
winter months engaged in activities 
along the east and west coasts of 
Canada and the St. Lawrence. 
Utilization of these six Icebreakers 
during both summer and winter 
months costs Canadian taxpayers 
more than only utilizing the six 
icebreakers during the winter 
months. 




16 On 1 April 2005, the C C G became a 
Special Operating Agency within 
Fisheries and Oceans Canada 
(FOC). The positioning of the C C G 
as a Special Operating Agency 
within F O C will significantly increase 
the level of services being currently 
provided for in the Arctic. 




F O C civilian fleet of C C G vessels, 
approximately 107 vessels as of 
2005, are deployed, maintained and 
operated by five regions spread 
across Canada with each region 
operating according to its own 
practices and management 
preferences. This decentralization of 
fleet operations results in overall 
significant duplication of human 
resource efforts within F O C with 
respect to operations in the Arctic. 




The six C C G icebreakers used for 
Arctic operations are operated out of 
four regions: Pacific. Quebec, 
Maritimes. and Newfoundland & 
Labrador. The fifth region, Central 
and Arctic, however is responsible 
for ice breaking in the Arctic. This 
decentralization of fleet operations 
results in ineffective interregional 
communication and consequently 
underutilization of vessel use in the 
Arctic. 




The C C G offers a wide range of 
services. Given the high financial 
burden associated with the 
construction and maintenance of ice 
breaking vessels, it would be 
appropriate for the ice breaking 
component of the C C G range of 
services, in the Arctic, to be 
privatized. 
10 18 32 56.25 D 
20 Private involvement in carrying out 
the level of services currently 
provided for by the C C G in the Arctic 
will weaken Canada's position with 
respect to sovereignty in the Arctic. 
13 18 32 56.25 D 
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21 
Canada should immediately acquire 
icebreaking capability for year-round 




It is appropriate for the C C G not to 
have icebreaking service fees north 
of 60° N latitude. 
8 19 5 32 59.38 D 
23 
Funding for F O C civilian fleet of 
C C G icebreakers operating in the 
Arctic is inadequate. 
17 3 12 32 53.13 A 
24 
The vast geography of the Arctic 
poses significant challenges to the 
C C G in terms of human resource 
management on board Icebreakers 
working in the Arctic. 
26 6 0 32 81.25 A 
25 
Compared with 2006, the number of 
ships operating in the Arctic will 
more than double by 2020. 
27 3 2 32 84.38 A 
26 
The current capabilities of 
icebreakers globally will be suitable 
for Arctic shipping activity in 2020. 
6 21 5 32 65.63 D 
27 
Funding for icebreakers globally is 
inadequate. 17 4 11 32 
53.13 A 
28 
The vast geography of the Arctic 
poses significant challenges to all 
maritime nations in terms of human 
resource management on board 
their icebreakers working in the 
Arctic. 
23 7 2 32 71.88 A 
29 
By 2020, maritime operations in the 
Arctic will involve a wide range of 
services. Given the relatively small 
human presence stationed on land 
in the Arctic most of these services 
will be conducted from mobile 
floating platforms. 




All maritime nations of the world 
should immediately acquire 
icebreaking capability for summer 
navigation in the Arctic. 
4 26 2 32 81.25 D 
31 
All maritime nations of the world 
should immediately acquire 
icebreaking capability for year-round 
winter navigation in the Arctic. 
3 27 0 30 90.00 D 
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Accepting that Russia currently has 
icebreaking capability for year-round 
winter navigation in the Arctic, only 
the seven remaining nations of the 
Arctic Council should immediately 
acquire icebreaking capability for 
year-round winter navigation in the 
Arctic. 
32 
11 17 30 56.67 D 
Total Opinion Expressed 424 394 201 
% of Total Opinions 41.61 38.67 19.73 
Key: A - Agree D - Disagree UC - Unable to Comment 
Details of results from Delphi No.2 
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No. Statements in Delphi No.2 A D UC Total Percent 
1.1 
Not the entire Arctic Ocean but 
some parts along the Russian 
North East Passage may. 
17 4 6 27 62.96 A 
1.2 
Depends on your absolute 
definition of 'ice free', and 'NW 
Passage', but it is hard to believe 
that there would be no ice in the 
Arctic Ocean but ice in the 
Northwest Passage. 
17 6 3 26 65.38 A 
1.3 
The last of the Arctic Ice is likely 
north of Greenland, thus In the 
Arctic Ocean. Thus the Northwest 
Passage should be, for shipping 
purposes. Ice free sooner. 
15 9 2 26 57.69 A 
1.4 
Multi-year ice may not drift into the 
Northwest Passage after the winter 
freeze but will still be predominant 
in the Western Arctic (Beaufort 
Sea). 
10 10 5 25 
40 A 
40 D 
1.5 Extrapolating too far into the future. 12 8 2 22 54.55 A 
1.6 Descending multi- year Ice will 
block the straits. 
16 2 5 23 69.57 A 
2.1 C C G don't do harbour breakout 
now. 
11 5 10 26 42.31 A 
2.2 
Some harbours require more 
detailed hydrographic surveys and 
dredging (e.g. Cambridge Bay, 
Resolute). 
20 0 7 27 74.07 A 
2.3 
Currently there are not enough 
icebreakers to break out harbours 
early enough in the season. 
8 11 7 26 42.31 D 
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2.4 The number of icebreakers will be 
insufficient. 
14 7 5 26 53.85 A 
3.1 It is as outdated as the zone/date 
system. 
12 6 9 27 44.44 A 
3.2 
In changing environmental 
conditions globally this needs 
continuous updating. 
21 2 4 27 77.78 A 
3.3 The level of service scheme needs 
to be more flexible. 
21 0 6 27 77.78 A 
3.4 
It's the result of a limited number of 
icebreakers and not very effective 
from a service point of view. 
13 6 8 27 48.15 A 
4.1 
All C C G ships are multi tasked. 
Most l/B are also buoy tenders. The 
Primary l/B are the only ones able 
to work the Arctic & heavy ice years 
south. 
20 3 4 27 74.07 A 
4.2 Some cost recovery for route 
assistance. 
12 5 10 27 44.44 A 
4.3 Best to utilize the equipment and 
manpower all year around. 
21 2 4 27 77.78 A 
4.4 
It depends on actual need, which 
must be well established. It may be 
that less ice in Arctic does not 
warrant these vessels there in 
summer. 
15 7 4 26 57.69 A 
4.5 
Fixed capital & operational (e.g. 
crew training & retention) costs are 
undoubtedly high. 
22 1 3 26 84.62 A 
4.6 
Icebreakers are fully funded for 
year round operation (re; Officers & 
crew). Fuel costs not a factor when 
you compare ice conditions. 
6 8 13 27 
22.22 A 
29.63 D 
4.7 The summer use of icebreakers is 
always beneficial. 
15 4 6 25 60 A 
4.8 
Ships earn their keep when they 
are at sea doing their jobs. Laying 
the Arctic icebreakers up for half a 
year would not double their lifetime. 
21 4 2 27 77.78 A 
5.1 
Their budget didn't change. The 
best that can happen is that L O S 
won't decrease due to budget cuts 
in FOC. 
11 5 11 27 40.74 A 
18.52 D 
5.2 
C C G has not displayed any ability 
to operate in a more efficient 
manner, as permitted by SOA 
status, that might permit increased 
services. 
14 4 9 27 51.85 A 
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5.3 
It doesn't matter where It fits in 
government organizational charts, 
what matters is funding. 
19 5 2 26 73.08 A 
5.4 Focus Is brought further away from 
transport issues. 
9 3 13 25 36 A 
12 D 
5.5 
The level of services is mostly 
limited by the capacity of the assets 
- declaring C C G and SOA does not 
provide more assets nor the ability 
to get them. 
16 3 6 25 64 A 
6.1 
The regions exist to meet specific 
needs of distinctly different 
geographic areas. Each region 
provides ships to the Central & 
Arctic region which controls arctic 
operations. 
19 1 7 27 70.37 A 
6.2 
The l/B offices in the regions are 
very small. Since the officers are in 
a pool & the fleet is multi-tasked the 
regional approach is probably most 
effective. 
15 2 9 26 57.69 A 
6.3 Arctic deployments are reasonably 
well-coordinated. 
16 1 10 27 59.26 A 
6.4 
The U S C G has a decentralized 
fleet ops structure although the 
Icebreakers are viewed as unique 
assets; practices should be 
standardized. 




Regional vessels on Arctic 
operations are controlled from a 
single centre. 
13 1 13 27 48.15 A 
7.1 Vessel utilization is more a function 
of budget and less of organization. 
12 6 8 26 46.15 A 
7.2 Arctic deployments are reasonably 
well-coordinated. 
17 0 9 26 65.38 A 
7.3 
Central & Arctic Region is 
delegated operational control of all 
C C G icebreakers while Logistical 
Support is maintained by the Home 
Region. 
14 0 13 27 51.85 A 
7.4 
Source of a single control point 
doesn't matter- generally 
icebreakers respond to service 
demands. 





This may have been true in the past 
but in recent years, the fleet is 
managed with national standards 
and the Regions are well 
coordinated. 




Each region have their own 
particularities and the centralization 
of the operations will not be a good 
thing. 




There is no immediate need. It 
would be a waste of an asset to 
have it deployed away from other 
operations in the winter. Would also 
be very expensive to operate. 
18 7 0 25 72 A 
8.2 
It must be a private exercise as the 
C C G has proven beyond any doubt 
that it cannot deal with such a large 
project. 
7 11 7 25 44 D 
8.3 
No commercial clients or 
compelling sovereignty arguments 
for year-round service at this time. 
16 8 1 25 64 A 
8.4 
The technical requirements for 
year-round navigation are non-
trivial & probably beyond present 
reach. Adopt a staged approach 
(not necessarily ships). 
16 7 2 25 64 A 
8.5 
More vessels of moderate capacity 
is best then one very costly 
powerful unit: we need icebreakers 
where commercial vessels will go. 
14 8 3 25 56 A 
8.6 
Not necessary to acquire 
"immediately" - but should start the 
procurement process to have a 
capability no later than 2015. 
18 5 3 26 69.23 A 
Total Opinion Expressed 
% of Total Opinions 
638 206 299 1143 
55.82 18.02 26.16 
Key: A - Agree D - Disagree UC - Unable to Comment 
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Details of results from Delphi No.3 
No. Statements in Delphi No.3 A D UC Total Percent 
1.1 
"MYI" is unlikely to be 
"predominant" in the Western 
Arctic due to increased and 
substantial annual melting. 
8 8 5 21 38.10 A 
38.10 D 
1.2 
Based on current trends, the 
Beaufort Sea (south of latitude 
80N) will be free of MYI before the 
NWP. which will still be affected 
by MYI drifting southward through 
the archipelago from the Arctic 
Ocean north of (about) SON. 
10 7 6 23 43.48 A 
1.3 
As the Arctic warms the present 
ice flow analysis/models will be of 
little or no use in predicting the 
flow of the MYI as the ice cap 
breaks up. 
6 10 6 22 45.45 D 
2.1 
Fuel costs are a variable that the 
C C G has a most difficult time 
managing. 
13 5 5 23 56.52 A 
3.1 
Funding directly to the C C G is 
now in effect without reallocation, 
by the DM, to other Fisheries 
issues. 




The best that could happen would 
be for Arctic initiatives to be raised 
to a higher profile, longer term 
and not part of FOC. 
15 1 6 22 68.18 A 
3.3 
The C C G Budget did and is 




The reason why the C C G was 
made a Special Operating Agency 
(SOA) was to address the marine 
transportation issue and ensure 
that C C G funding goes to where 
the allocation was intended. 
13 1 9 23 56.52 A 
4.2 
The SOA allows C C G to focus 
more on transportation, rather 
than on F O C imperatives. 
8 5 8 21 38.10 A 
4.3 The LOS has remained the same. 9 1 13 23 
39.13 A 
5.1 
We need the best, most effective 
and responsive system for 
Canada, not just one that matches 
up with the U S C G . 
20 1 2 23 86.96 A 
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5.2 
The U S C G structure is not an 
example for Canada to follow; it is 
even less efficient than the C C G 
structure. 
10 2 11 23 43.48 A 
6.1 
Operationally a central control 
point in the harsh northern 
environment is important. 
20 0 3 23 86.96 A 
6.2 
I/Bs do respond to service 
demands but you need one region 
in charge of the Arctic and not two 
or three regions operating l/Bs 
independently. 
20 0 3 23 86.96 A 
6.3 
A single point of control is 
important for coordination of the 
six l/B operation. 
20 0 3 23 86.96 A 
7.1 
The regions generally ignore 
national standards where they 
exist. National standards are 
incomplete. There is no internal 
audit process visible for these 
standards. 




There is still little coordination 




Regional control increases the 
operational costs of the entire 
Fleet due to duplication of 
services. 
12 4 7 23 52.17 A 
8.2 
Centralization is OK, the quality of 
the staffing/personal is more 
important. 
18 1 4 23 78.26 A 
8.3 
You cannot completely centralize 
operations control. 12 3 8 23 
52.17 A 
8.4 
Standardization of equipment and 
procedures is an important aspect 
of an efficiently operating fleet. 
Too much regional autonomy 
results in situations where l/Bs are 
not able to standardize on "best 
practices". 
14 3 5 22 63.64 A 
Total Opinion Expressed 
% of Total Opinions 
253 65 158 476 
53.15 13.66 33.19 
Key: A - Agree D - Disagree UC - Unable to Comment 
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Appendix 5 An example of open/axial coding concepts from interview No. 4 
PoUtics(Cat) 
• Many Caiudians unaware 
of (he Arcuc 
• WilU-anllobuildl /Bsin 
Canada 
• Taxpayers will be happy if 
you arc saving them 
money 
• Consultanis will warn a 
piece of ihc action 
• Public will jump to lay 
blame ifthingsarL* 
changed and something 
goes wrong 
• Taxpayers need to be 
infomied of the role of " 
l/Bs in developing the 
Arctic 
• Uncertainly re the 
appmpriatcness of 
individuals giving advice 
to politicians re Arctic 
matters 
• Canada hasn't got the 
stomach tor privatization 
• Politicians will feel 
obliged to listen to all 
stakeholders when 
building I/Bs and thus will 
be forced to comprise on 
the design and constmction 
• Arctic needs to he further 
prtimoled 
• Canada needs to put at 
least two new year round 
capable l/Bs in the Arctic 
to escort tonnage and also 
wave the sovereignty flag 
• Arctic not developed to 
poiemial due to lack of 
regular and consistent l/B 
support 
• Canada needs to 
commence building new 
l/Bs immediately 
• Politicians don't 
understand the issues re 
building l/Bs 
• Local inhabitants if Arctic 
a-ceiving relatively poor 
service for Ottawa 
CCG(Suhcm) 
• Docs not incorporate capital, insurance, 
and shore personnel zos\ into its 
operating cost 
• Stress that private ship owners operate 
icc-class ships in the Arctic and thus do 
not have to rcly on C C G for l/B escort 
• Better suited to only operating Ihc l/Bs 
• Not efficient at designing, building or 
rttrofliting 
• Needs to be better organized 
• Identity lost within FOC/TC 
• Keep outside of the Navy 
• Lack of resources/ships 
• l/B fled is old, inelTicient and small 
• Unable to assist some Canadian ships 
wort;ing in the Arctic 
• Careers arc not weil marketed 
• Expensive and wasteful dry-dockings 
• Excessive shore staff looking afler a few 
ships 
• Poor contract negotiations with repair 
yards 
• Keeping l/Bs in the Arctic when not 
ivquircd by private sector so as to use 
and not lose budgets 
Na\n'(Suhcat) 
• Keep separated from C C G 
PrivauiationfCat) 
• Private firms would not want the current 
l/B (led and associated C C G leave 
system 
• Private firms could operate l/B more 
efficiently than C C G 
• Would result in significant savings 
especially during dr>'-dockings since 
C C G unable to put rigid demands on the 
repair >*ards 
• Private firms may not be interested due to 
potential bad press if something went 
wrong 
• C C G does not account for capital, 
insurance or shorc maintenance 
personnel cost 
UmonsfSubcaO 
• Large layoffs if privatized 
• C C G ofllcers have diflertnt 
license sinicturc which may 
cause problems in 
transferring to pri\-ate sector 
Chartenn2(Suhcat) 
• Could be done with an experienced private finn 
• Charge daily rate to C C G 
• Long tenn timecharter will be required 
• l/Bs would be made available lo C C G as ihcy 
requested 
• Would require detailed contracts 
• C C G would pay for fuel 
• Private firm would look after the l/Bs 
//B Desien/ConstruciionfStihcai) 
• Yards will meet their pnsmised design spec or else be 
in breach of contract and thus accountable for added 
cost 
• Cheaper and quicker to build outside of Canada 
• Canadian >'ards an: relatively inefficient 
• Canadian >'ards have inefllcieni capacity 
• Canadian >'ards have skill sets but lack personnel 
• Minimum of five years lo build in Canada 
• Cost in Canada will be considerably higher due to 
added cost of all the involved consultants and civil 
servants 
• Proven designs readily a\'ailablc but Canada will try 
to reinvent the wheel 
• Best to take a proved design and get the l/B built in 
Japan or Finland 
• Get an l/B straight from the yard using one of their 
own designs 
Private Afafuisemeni/Crewina^'Snhcai) 
• With respect to residual \-aluc. private management 
firms nuy not be interested in caring for C C G ships 
like they would their own 
• Private firms will need to make a profit 
• More cfllcient if done privately 
• More control over cosily crew changes in the Arctic 
• C C G keeping l/Bs in the Arctic when not required by 
private sector so as to use and not lose budgets 
• Private firms may not like lo be told by government 
how to go aboul their business 
• Private firms may all want a piece of the action and 
government may have to accommtxlatc this 
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Appendix 6 Grounded theory hypotheses, themes, and relationships 
The hypotheses are grouped in central themes and shown in lighter text while the 
relationships are identified at the end in bold text. These hypothesis and relationships 
were used In the development of the quantitative survey 
Private management companies may be more cost efficient but would be more risk 
averse than government in dangerous situations. 
Private firms are able to manage CCG l/Bs more efficiently than the CCG through 
Public Works & Treasury Board. 
Private management of the CCG fleet will help resolve critical manning issues. 
Private Canadian ownership of a fleet of vessels used by CCG, DND, and oil 
companies In the Arctic will Increase Canadian presence and not jeopardise 
Canada's sovereignty. 
Private involvement in the delivery of CCG services will result in less tax dollar 
spending. 
Chartering out of private l/Bs to DFO will necessitate long term time charters. 
Inefficient monopoly situations will occur when trying to privatize government 
services such as those of the CCG. 
The Canadian public in general will object to only privatizing icebreaking services in 
the north and not in the south. 
A national organizational approach would reduce CCG crewing costs. 
Separating the CCG from DFO will strengthen its SOA status and help reduce 
crewing cost. 
As a SOA, outside of DFO, the CCG would have more flexibility to operate more 
efficiently and effectively in the Arctic. 
The role of Canada's Maritime Administration needs to be cleariy delineated. 
Canada's Arctic will be developed regardless of the presence and assistance of the 
CCG or DND. 
CCG l/B support and monitoring will be necessary to ensure sustainable future 
development of the Arctic region. 
l/B support will be necessary for the development of the Arctic region. 
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Political will and l/B support will be necessary to expedite future development of the 
Arctic region. 
Canada's Arctic would develop sooner if greater l/B capability were available on a 
year round basis. 
Canada's Arctic sovereignty claim and environmental stewardship would be 
bolstered if CCG l/Bs were crewed and operated by local Arctic inhabitants and the 
l/Bs were stationed in the Arctic on a year round basis. 
Canada is capable of building ice strengthened supply vessels. 
Canada needs to be at the forefront of icebreaking technology and would benefit 
from regaining its expertise in designing and building l/Bs and becoming less 
dependent on other shipbuilding nations. 
It would be more efficient for the CCG to use a proven I/B design than to have a new 
l/B designed in Canada. 
Limited shipyard capabilities to service CCG l/Bs eliminates competition thus adding 
to fleet maintenance cost. 
Private firms are able to design & build l/Bs more efficiently and effectively than the 
CCG through Public Works. 
Canadian shipyards are unable to build a l/B as quickly as other experienced 
shipyards in Europe and the Far East. 
Other countries are able to design and build l/Bs more effectively and efficiently than 
Canada. 
Canada's low public interest in marine matters has contributed to the low public 
profile of the CCG. 
The low public profile of the CCG results in very limited attention being given to it by 
Federal MPs. 
Limited attention from Federal MPs has resulted in the CCG's low funding, poor 
management and poor operation. 
Small and regular funding requests to Treasury Board are more likely to be approved 
over large irregular request. 
New security, science, and sovereignty matters are shifting the workload of the CCG. 
Increased political demands on the CCG have resulted in the CCG neglecting private 
sector service requests. 
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Political intervention impedes the CCG from achieving more commercial-like 
efficiencies. 
Due to Canada's geographical expanse and ensuing political bureaucracy the CCG 
fleet is grossly inefficient and underutilized. 
Canada needs to enhance Its Arctic expertise and the local inhabitants of Arctic 
regions need to be significantly Involved In future developments. 
The uniqueness of Canada's Arctic requires new ways of managing its development. 
Canadian taxpayers would benefit from the CCG and DND committing to 
charter a fleet of newly constructed and privately owned multi-functional ice 
class vessels that have the modular capability to meet their particular interest 
and will be time shared with oil companies operating in the Arctic. 
Unless Canada decides to build a substantial fleet of Polar Class l/Bs, it will 
cost less to have them designed and built in European or Far East yards. 
In the absence of increased funding for the CCG, Canada's maritime 
requirements would be better served by setting up a Maritime Administration 
office, responsible for the development of CCG and DFO programmes, which 
avails of the existing CCG fleet, the leasing of private hardware and/or the 
contracting out of services. 
Canada's Arctic development would best be accomplished by having a private 
local company to manage and crew l/Bs that are built outside of Canada and 
leased to the CCG for year round operations in the Arctic. 
The CCG would benefit from the acquisition of l/Bs designed and built by 
European or Far East yards to manage themselves OR they will need to 
engage in a long term time charter for l/B services in the Arctic. 
Canadian taxpayers would benefit from having a fleet of competitively built, in 
Canadian, Polar Class l/Bs that will be managed by competitive private firms. 
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Appendix 7 Conceptual Model at the end of grounded theory interviews 
Micro and Marco Causal Conditions / Structural Influences / Contextual Factors 
eneral's 
orts on COG 
& Services 
CCG l/B neet 
is/getting old 
No immediate plans 
to invest in new l/B 
infrastmcture 
Climate Change 
Arctic ice retreat 









Shorter transportation routes 




New icebreaking technology 
Financing 
Liability 
Strength of economy 
Intervening Conditions / Influences / Factors 
CCG Organizational Role / Structure 
Nationalism / Sovereignly 
Unionized Employees 
Political Views 
Concepts (Action/Interaction Strategies) 
Outright privatization - selling of CCG Arctic l/Bs to private fimis for operation 
Crewing of CCG Arctic l/Bs with a private manning company 
Management of CCG Arctic l/Bs by a private vessel management company 
Development, Design and Construction of CCG Arctic l/Bs by private firms 
Leasing of l/B's by DFO/FOC Canada to conduct their work 
z 
Privatization Gtobglly 
Privatization in Carial 
Previous Interest in 
Privatizing CCG services 
Models of Privatizing IB 
Services in Sweden, 






Appendix 8 Official response from CCG informing of non-response to survey 
questionnaire 
Good afternoon Jim, 
Your request was passed to Fleet Directorate. 
The Canadian Coast Guard will not participate in this survey. 
Sincerely, 
Stephen Peck 
Please note new e-mail address I 
Veuillez noter la nouvelle adresse electronique: 
steve.peck(5)dfo-mpo.qc.ca 
Director. Marine Personnel 
Fleet Directorate 
Canadian Coast Guard 
Department of Fisheries and Oceans 
Directeur, Personnel maritime 
Direction generate de la Flotte 
Garde cotiere canadienne 
Ministere des Peches et des Oceans 







Appendix 9 A requested list of Canadian master mariners provided by 
Transport Canada 
Mr. Parsons: 
I apologize for the delay in relaying the information you have requested. 
Please find below an Excel spreadsheet document providing you with the number of t\/lasler Mariners 
that are "active" or non-active" and which include individuals with addresses outside of Canada. 
Should you have any questions or concerns, 1 may be reached at (613) 998-0698. 
Paul Gauthicr 
Marine Safety / S6curit6 maritime 
Tel / T6I (613) 998-0698 / qauthpa(S)tc.qc.ca 
Facsimile / tcl^copieur (613) 990-1538 
Transport Canada / Place de Ville (AMSP), Ottawa. Ontario. K1A 0N8 
Transports Canada / Place de Villo (AMSP), Ottawa (Ontario) K1A 0N8 
Government of Canada / Gouvcrncmcnt du Canada 
Original Message 
From: Jim Parsons [mailto:Jim.Parsons@mi.mun.ca] 
Sent : Wednesday, August 13, 2008 12:36 PM 
To: Gauthier, Paul 
Cc: St-Laurent, Jules 
Subject : Number of Master mariners in Canada 
Dear Mr. Gauthier ; 
As part on my ongo ing P h D research in Sh ipp ing a n d Logis t ics at t he Univers i ty o f 
Plynnouth, Eng land I a m inquir ing a s to the numbe r of Mas ter Mar iners there are in C a n a d a 
as of the most current update . If poss ib le , a b r e a k d o w n of their p lace /prov ince of res idence 
and a g e wou ld be helpfu l . 
Merc i ; 
J im Parsons 
# 
"province" seafarers avg.age 
2 68.5 
Ab 2 63.5 
Alberta 1 42 
B.C. 4 56 
BC 30 54.3 
Be 47 57 
Ca Usa 92203 1 47 
Florida 1 40 
Hungary 1 44 
MB 2 56.5 
Mb 1 53 
NB 7 52.2 
NL 20 44 
NS 6 48 
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Nb 5 51.2 
New Brunswick 1 55 
Nf 39 46.1 
Nl 5 45 
Nova Scotia 1 38 
Ns 31 48.8 
ON 9 56.1 
On 35 51.3 
Ontario 5 54.8 
PE 1 45 
Pei 8 47.1 
Pq 30 47.3 
0 0 45 43.8 
Quebec 1 36 
United Kingdom 1 59 
29 rows selected. 
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Appendix 10 A copy of the survey questionnaire 
Potential for private Involvement In Canadian Icebreaking services 






C o m p a n y Wame: 
Prh/ate or P u blic Owne rs h Ip: 
Rola in Organization: 
Years In curfent role: G e n d e r p Male p Femate 
W o u b you like to receive a c o p y of the executive summary? Years dealing with A r a i c maners: |" 
r Y e s C Wo 
A ny ot her com ment s: 
PART A 
1. In terms of hoAP you seeyourselfwten voting business riskspleasstckone boKtosay whether youare: 
p V e r y C a u t b u s r Cautious p Average p Adventurous p Very Adventurous 
Questbn 2,3 and 4 bGlaA>3ra based on the fbllcwing basic background intbrmation: 
Assume you harwe the op por tun rty to provide, fort weK-e rrionthsof the yfflr,all of the cebrsakingand assocQted services that are 
currently being providsj for by the Canadian Gsast G isrd intheCanadbnArctic.ThreecomractstA, B&C) areoff€f€d to you. Assume, 
in ^nera I terrrts. Contract A b a lumpsumpayn-ent from govenment. Contract 8 isasma lief lump sum payment from goyernmertt 
with limteonyour possibtegainsand tasses.andComractCisafeefor servceariangementbetweenyour company and those 
requesting theservice.You a re to commence seiv ice provbbnon 1 Juy 2012. Whi^ some mult i-year sea ice remains in the Canadian 
archipelago, the Nor thAest Passage (WWP) was free of fi rst-ya r ice for 3 mont hs during the pra" b i s s u m m e . HoAfever, ice forecasters 
are uncertain as to whet her The rWP will befreeoffirst->ear i;efor6months,2 months,or notatallduring the coming summer season 
as noted in Scenarbs 1,2,&3 in the tab Is below. Depending on thescenarb that unfolds, the possible a nnu3tgains(-f) and bs3es(-) in 
CanadandoIiarsforCorttractsA, B&C are shown in the table below. 
Contract A 
Scenalo 1 S c e n a l o 2 S c e n a r i o 3 
NWP t e fres for at teast WWP t e f r ^ for at laast 
6 months 2 months 
Probability: 0.5 Probability: 0.3 
Light ice condit ions in NWP throughout 
s u m m e r months 
Probability: 0.2 
$10)330,000 S2pCOjOOO Sl2jOCOpOO 
Contract 9 S6/>00P00 SO S 4poopoo 
C o n t r a a C Siopoopoo + &4p00p00 513,000,000 
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2. In light of the above Information, my choice of contracts would be: 
1 SI choice: 
r Contract A p Contract B r Contract C 
2nd choice: 
r Contract A p C o n t r a c t s p Contract C 
Why have you ranked them in this order? | 
3. Now assume that the wording in Contract B happens to be somewhat ambiguous , especially with the ability to terminate the 
contract, my choice of contracts would now be: 
1 St choice: 
( " C o n t r a c t A ( ^ C o n t r a c t s Contract C 
2nd choice: 
C Contract A p Contract B C Contract C 
Why have you ranked them in this order? 
4. Now assume that the duration of Contract B happens to be twice that of Contracts A and C, my cho ice would n o w be; 
1st choice: 
r Contract A p Contract B (~ Contract C 
2nd choice: 
rContract A pContracts pContractC 
Why have you ranked them in this order? 
PARTB 
Please select to indicate how far you agree with each of the following statements. Your response might be. 
SA = Strongly Agree 
A = Agree 
D = Disagree 
SO = Strongly Disagree 
NA = Not able to comment 
1. Canada's military and civilian roles in the Arctic. 
a) Should b e c o m b i n e d r SA r A r D r SD r NA 
b) Should be managed by a newly created maritime organization r SA r A r D r SD r NA 
2. Separating Canadian Coast Guard (CCG) Hardware from C C G Services will aid 
in setting clearer terms of reference for the C C G . r SA p A r D r SO r NA 
3. A single national organizational approach would reduce C C G crewing costs . r SA r A r D r SD r NA 
4. Separating the C C G from the Department of Fisheries & Oceans (DFO) will: 
a) strengthen its Special Operating Agency (SOA) status r SA r A p D r SD r NA 
b) help reduce crewing cost r SA r A r D r SD r NA 
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5. As a SOA, outside of D F O , the C C G would have more flexibility to operate 
more efficiently and effectively in the Arctic. r SA r A r D r SD C NA 
6. The role of Canada's Maritime Administration is clearly delineated. r SA r A r D r SD C NA 
7. Canada's Arctic will be developed regardless of the presence and 
assistance of the C C G . r SA r A r D r SD C NA 
8. C C G Icebreaker (l/B) support and monitoring will be necessary to ensure 
sustainable future development of the Arctic region. r SA r A r D r SD C NA 
9. l/B support will be necessary for the development of the Arctic region. r SA r A r D r SD C NA 
10. Political will and l/B support will be necessary to expedite future 
development of the Arctic region. 
r SA r A r D r so r NA 
n . Canada's Arctic would develop sooner If greater l/B capability were 
available on a year round basis. 
r SA r A r D r SD C NA 
12. Canada's Arctic sovereignty claim and environmental stewardship would 
be bolstered if C C G l/Bs were: 
a) crewed and operated by Arctic residents 











13. Canada's low public Interest in marine matters has contributed to the low 
public profile of the C C G . r SA r A r D r SD r NA 
14. The low public profile of the C C G results in very limited attention being 
given to It by Federal Members of Parliament (MPs). 
r SA r A r D r SD r NA 
15. Limited attention from Federal MPs has resulted in the CCG's: 
a) low funding r SA r A r D r SD r NA 
b) poor management r SA r A r D r SD C NA 
c) poor operation r SA r A r D r SD r NA 
16. Small and regular funding requests to Treasury Board are more likely to 
be approved over large irregular request. r SA r A r 0 r SD r NA 
17. New southern security and science matters are shifting the workload of 
the C C G away from icebreaking in the Arctic. r SA r A r D r SD r NA 
18. Increased political demands on the C C G have resulted In i h e C C G 
neglecting private sector service requests. r SA P A P D P SD P NA 
19. Political intervention impedes t h e C C G from achieving more commercia l -
like efficiencies. 
r SA P A P D p SD P NA 
20. Due to Canada's geographical expanse and ensuing political bureaucracy 
i h e C C G fleet is grossly inefficient and underutilized. r SA r A P D p SD P NA 
21. Canada needs to enhance its Arctic expertise. r SA r A P D p SD P NA 
22. The local residents of Arctic regions need to be significantly r SA r A P D p SD P NA 
involved in future Arctic developments. 
23. Private ship management companies operating in the Arctic would: 
a) be more cost efficient than government r SA r A P D P SD p NA 
b) be more risk averse than government r SA P A P D P SD P NA 
24. Private firms are able to manage CCG l/8s more efficiently than the C C G 
through Public Works & Treasury Board. r SA P A P D r SD NA 
25. Private management of the C C G fleet will resolve critical manning Issues. r SA P A P D p SD P NA 
26. Private Canadian ownership of a fleet of vessels used by C C G , Canadian 
Military, and oil companies In the Arctic will: 
a) increase Canadian presence r SA P A P D p SD P NA 
b) not jeopardise Canada's sovereignty r SA P A P 0 p SD P NA 
27. Private Involvement In the delivery of C C G services in the Arctic will result 
in less tax dollar spending. 
r SA P A P D P SD P NA 
28. Chartering out of private l/Bs to theCanadian Government will 
necessitate long term time charters. 
r SA P A P D P SD P NA 
29. Inefficient monopoly situations will occur when trying to privatize r SA P A P D r SD P NA 
government services such as those of the C C G . 
30. The Canadian public In general will object to only privatizing icebreaking 
services in the north and not in the south. 
r SA P A P D p SD P NA 
267 
3 I .Canada is capable of building ice strengthened supply vessels. p SA P A P D P SD P NA 
32. Canada needs to be at the forefront of icebreaking technology. p S A P A P D p SD P NA 
33. Canada would benefit from regaining itsexpertise in designing and 
building l/Bs and becoming less dependent on other shipbuilding nations. r SA P A P D P SD P NA 
34. It would be more efficient for the C C G to use a proven l/B design than to 
have a new l/B designed in Canada . p SA P A P D p SD p NA 
35. Limited shipyard capabilities to service C C G l/Bs in Canada eliminates 
competition thus adding to fleet maintenance cost. p SA P A P D p SD p NA 
36. Private firms are able to design & build l/Bs more efficiently and effectively 
than the C C G through Public Works. P SA P A P D P SD p NA 
37. Canadian shipyards are unable to build a l/B as quickly as other experienced 
shipyards in Europe and the Far East. r SA P A P D p SD p NA 
38. Other countries are able to build an l/B more: 
a) effectively than Canada p SA P A P 0 p SD p NA 
b) efficiently than Canada p SA P A p D p SD p NA 
39. Canadian taxpayers would benefit from the C C G and the military 
committing to charter a fleet of newly constructed and privately o w n e d 
mullr-functionai ice class vessels that have the modular capability to meet 
their particular interest and will be time shared with oil companies 
operating In the Arctic. 
P SA P A P D p SD p NA 
40. Unless Canada decides to build a substantial fleet of Polar Class l/Bs, it will 
cost less to have them designed and built in European or Far East yards. r SA P A P D P SD P NA 
41. In iheabsence of Increased funding for the C C G , Canada's maritime 
requirements would be better served by setting up a Maritime 
Administration office which would be responsible for the development of 
CCG and DFO programmes and would avail of the existing C C G fleet, the 
leasing of private hardware and/or the contracting out of services. 
p SA P A P D p SD p NA 
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42. Canada's Arctic development would best be accomplished by having a 
private local company to manage and crew l/Bs that are built outside of 
Canada and leased to the CCG for year round operations In the Arctic. r SA r A P D P SD P NA 
43. The CCG would benefit from the acquisition of l/Bs designed and built by 
European or Far East yards to manage themselves. r SA P A P D p SD P NA 
44. Without its own fleet of Polar Class l/Bs the CCG will need to engage in a 
long term time charter for l/B services in the Arctic. r SA P A P D p SD P NA 
45. Canadian taxpayers would benefit from having a fleet of competitively 
built, in Canada, Polar Class l/Bs that will be managed by competitive 
private firms. r SA P A P D P SD P NA 
Sub'mitby.Emair" , Print Form 
Thank you for submit t ing this form electronically. If you have dif f icult ies submit t ing, please pr int this form and • \ 
return by post or fax to: 
Jim Parsons 
Marine Institute, School of Mari t ime Studies 
P. O. Box 4920. 
St. John's, Newfoundland 
Canada A1C5R3 
or fax to Jim Parsons at 1 (709) 778-0659. 
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A cautious decision maker will set a=1 which reduces the Hurwicz criterion to the maximin 
criterion. An adventurous decision maker will set a=0 which reduces the Hurwicz criterion 
to the maximax criterion. 
Hurwicz 
0 0.1 0.2 0.3 0.34 0.35 0.4 0.49 0.5 0.51 0.538 0.55 0.6 0.7 0.8 0.9 1 
10 7.8 5.6 3.4 2.52 2.3 1.2 -0.78 -1 1.22 -1.836 -2.1 -3.2 5.4 7.6 9.8 -12 
6 5 4 3 2.6 2.5 2 1.1 1 0.9 0.62 0.5 0 -1 -2 -3 -4 
13 10.7 8.4 6.1 5.18 4.95 3.8 1.73 1.5 1.27 0.626 0.35 -0.8 3.1 5.4 7.7 -10 
cab cab cab cab cba cba cba cba cba cba cba bca _ bca _ bca 
be 
a bca bca 
Risk Taker Risk Neutral Risk Averse 
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Appendix 12 A copy of the pre-survey contact letter 
Dear ????; 
I am currently undertaking PhD research dealing with Arctic icebreaking services. Given your 
expertise/interest in this area, I would very much value and appreciate your input. If you are 
interested in contributing to this research, I shall fonward to you within a few days a copy of 
my survey which can be completed and submitted online easily. 




Appendix 13 Covering email sent with the quantitative survey 
James R. Parsons, PhD Researcher 
International Shipping & Logistics s VLJ* '^y 
University of Plymouth / V V ^ ^ 
Plymouth. Devon ^ [ ^ - ' ^ ^ 
United Kingdom <^  V 1^ 
—-^>^ 
Canada Contact Information: 
Marine Institute, School of Maritime Studies 
P. O, Box 4920. 
St. John's. Newfoundland 
Canada A1C 5R3 
Examining the potential for private involvement in Canadian 
icebreaking services 
This survey is part of my PhD research investigating the extent to vi/hich the Canadian Coast 
Guard (CCG) services, principally icebreaking. being provided in the Arctic are suitable for 
some level of private involvement/partnership. 
As a stakeholder and/or expert in this area, your assistance in this work is invaluable, and 
will contribute significantly to the usefulness of the research findings. I very much hope that 
you will be able to take part in the survey and look forward to receiving your reply. 
The survey is in two parts. Part A is attempting to establish a level of business risk tolerance 
using some basic information provided. The purpose of Part B is to gather stakeholder and 
expert opinions on hypotheses and relationships generated in earlier stages of my research. 
All responses are strictly confidential and no names of individuals or organizations will be 
published or provided to any third parties, although the aggregate results of the survey may 
eventually be published. An executive summary of the results of the survey can be provided 
to you. 
If you have any questions or would like further details, please do not hesitate to contact me. 
Email address:Jim.parsons(a>mi.mun.ca 
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Developing policies to manage Canada's icebreaking services: 
a grounded theory approach 
James Parsons, John Dinwoodie, Michael Roe 
University of Plymouth 
Abstract 
Empirical evidence has shown that summer ice conditions in the Arctic have 
become less severe in recent years. However, fluctuations year on year, combined 
with persistent winter ice will continue to impede maritime shipping activity in the 
Arctic. This region is abundant in natural resources and tourism is increasing. 
Arctic shipping activity is expected to continue to increase significantly. 
Reports from the office of the Auditor General of Canada noted a lack of adequate 
and effective management of capital and human resources in the fleet 
management of Canadian Coast Guard (CCG) icebreakers. The ageing CCG fleet 
of Arctic icebreakers is limited in its ability to operate year round in the Arctic and 
vessel replacement will be necessary in the near future. Canadian shipyards are 
currently unable to build Arctic icebreakers competitively in the global market. 
While a lack of Arctic icebreaking capability is not only a Canadian phenomenon, 
other Arctic Council nations avail themselves of private involvement in the delivery 
of their icebreaking services. 
This paper reports on the research completed to date, discusses the decision to 
adopt a grounded theory methodology and presents some preliminary results. 
The overall aim of the research is to conduct a strategic situational analysis of the 
CCG services, principally Arctic icebreaking, and to investigate which services, in 
terms of effectiveness and efficiency, may be suitable for private involvement. 
Research objectives are: 
1) To synthesize experts' perceptions of future marine activity in the Canadian 
Arctic; 
2) To compare experts' perceptions of the CCG services, principally Arctic 
icebreaking, in terms of their ongoing effectiveness and efficiency; 
3) To analyze contiguous systems (including Swedish, Finnish, United States, and 
Russian) of private involvement in their icebreaking services in terms of funding 
and operations; 
4) To analyse Canada's position with respect to private involvement practices in its 
marine transportation sector; 
5) To analyse the importance of specific background factors with respect to private 
involvement in the delivery of CCG icebreaking services in the Arctic; 
6) To identify and evaluate different models of privatization and the forms they 
might take in relation to CCG services in the Arctic, principally Arctic 
icebreaking. 
A literature review and a scoping exercise consisting of three rounds of Delphi 
have been completed. Also, in-depth and semi-structured interviews have been 
conducted and analysis is partially completed using inductive and deductive 
analysis adhering to the constant comparative method of grounded theory 
methodology in developing a substantive theory. With respect to different "slices of 
1 
data", Delphi results will also be subjected to inductive analysis. Finally, in 
attempting to triangulate research findings, hypotheses formulated from inductive 
analysis may be tested, outside of the grounded theory methodology, using a 
quantitative survey. 
While initial research findings have highlighted that outright privatization of CCG 
services, a monopolistic situation, may not be the key to increased efficiency, 
there are potential gains in efficiency from private management of the Arctic 
icebreaking fleet. 
Keywords: Arctic shipping, icebreaking, Delphi, grounded theory, 
privatization and policy formulation 
1 Introduction 
For centuries explorers have tried to find a route through the Arctic linking Europe 
and Asia, see Figure 1. John Cabot proposed a Northwest Passage as early as 
1490 and attempted to find it in 1496. As efforts continued throughout the 
centuries, it was not until 1854 that Robert McClure proved the existence of such a 
passage. It took another 51 years for the first ship transit of the Northwest 
Passage to be made by Roald Amundsen in 1905 (Pharand, 1984). 
Interest in the Arctic region, whether stemming from climate change or its 
abundance of natural resources, is high on the agenda of many nations. The 
annual extent of Arctic ice coverage is retreating at a notable rate and it is 
estimated that the Canadian Arctic will experience nearly ice-free summer 
seasons starting as early as 2050 but probably not before 2100 (Falkingham, 
2004). NASA data shows that Arctic perennial sea ice shrank abruptly by 14 
percent between 2004 and 2005 (Hupp and Brown, 2006). Consequently, it would 
be logical to assume that less ice should increase the ease and mobility for ships 
currently working in Arctic regions and also for those ships that may be 
contemplating future activity in the Arctic regions. Milder sea ice conditions in the 
higher Arctic latitudes may present new merchant shipping opportunities by way of 
the shorter distances available to Europe-Asia and East Coast North America-Asia 
traffic. In terms of marine transportation, an increase in activity will most likely 
result in the startup of new business and increase business activity for others 
already established and catering to the marine transportation sector. A virtuous 
circle of business and economic activity appears to be moving northward 
(National-Research-Council, 2005). 
On a global scale, Arctic regions are rich in natural resources. Arctic basins hold 
about 25 percent of the world's undiscovered petroleum resources (Ahlbrandt and 
McCabe. 2002). On a local scale, Canada's Arctic regions are estimated to hold 
33 percent of its remaining recoverable natural gas and 25 percent of the 
remaining recoverable light crude oil (Indian-and-Northern-Affairs-Canada, 2006). 
Cruise ship activity is increasing in Arctic waters and Arctic fishing fleets have 
already begun to follow the fish stocks that migrate northward as the ice edge 
retreats (National-Research-Council, 2005). Any increase in activity will increase 
the necessity to respond to accidents and create a greater need for law 
enforcement in ice margin areas, which will increase the need for ice-capable 
ships in the Arctic (National-Research-Council. 2005). 
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With respect to Canada's sovereignty and adequate resources to enforce it, 
Carnaghan and Goody (2006) conclude that the views of Canadian academics 
differ; while Huebert (2003) believes Canada presently has insufficient resources 
to enforce its sovereignty in the Canadian Arctic, Ghffiths (2003) believes that 
Canada's effort in enforcing its sovereignty in the region is sufficient. CCG 
commissioner Mr. George Da Pont states that, while the CCG currently plays a 
significant role in the Arctic, nothing is certain as to the extent of its role in the 
future (Binkley, 2006). In addition. Da Pont notes that neither the Russians nor the 
Canadians have the commercial infrastructure in place to support increased vessel 
traffic in their respective Arctic waters. 
Table 1 illustrates that the Canadian Arctic icebreaking fleet is aging. The first 
icebreaking vessel scheduled for replacement is the LOUIS S. St-LAURENT in the 
year 2017 (Robertson. 2006). She has only 20000 kilowatts of power, limiting her 
use in terms of year round Arctic operations. Arctic icebreaking vessels constitute 
a significant financial investment. It is calculated that it will cost SCAD 2B to 38 to 
rebuild the current Canadian icebreaking capability and that it will cost SCAD 108 
to build the icebreaking potential required to meet anticipated future demand 
(Robertson, 2006). Securing such monies may not be easy for the CCG as it is 
currently experiencing a funding gap of about SCAD 55M (Department-of-
Fisheries-and-Oceans-Canada, 2006). Reports from the office of the Auditor 
General of Canada from 1997 to February 2004 state that there is a lack of 
adequate and effective management of capital and human resources by the 
Department of Fisheries and Oceans (DFO) in fleet management of icebreakers in 
the Maritimes Region of Canada (Clemens et al., 2004). These issues are not new 
and changes are needed. 
Cutting edge icebreaking technology is being implemented in new tonnage 
currently under construction in European and Far East ship yards, for operations in 
the Arctic regions of the world. Arctic nations such as Sweden, Finland, Russia, 
and the United States are currently availing themselves of private involvement in 
the execution of their icebreaking operations. 
Table 1 CCG Arctic Icebreaking Fleet 
Name of Vessel Home Region Built 
Sir Wilfrid Laurier Pacific 1986 
Des Groseillers Quebec 1982 
Pierre Radisson Quebec 1978 
Louis S. St-Laurent Maritimes 1969 
Terry Fox Maritimes 1983 




The history of icebreaking with respect to the development of Canada dates back 
to the eariy-middle 1800's with the building of the CHIEF JUSTICE ROBINSON in 
1842 (Canadian-Coast-Guard, 2001). Self-governance, the beginning of 
independence from the United Kingdom, in the Dominion of Canada came about 
with the British North American Act of 1867 which conferred the authority for the 
icebreaking activities on the federal government (Canadian-Coast-Guard, 2001). 
Since then, responsibility for icebreakers and icebreaking has been added and the 
responsibility has been transferred to different federal government departments, 
with the most recent transfer being to the Minister of Fisheries and Ocean, via the 
Oceans Act, in 1997 (Canadian-Coast-Guard, 2001). 
In 1994 a study was conducted by Consulting and Audit Canada, on behalf of DFO 
and CCG, then a part of Transport Canada (TC), to seek feasible ways of 
improving their efficiency in delivering services to the Canadian public. The study 
initially reviewed seven options before concluding that the creation of a Crown 
Corporation was the alternative offering the largest potential savings and was most 
acceptable to the fleet management community (Consulting-and-Audit-Canada, 
1994). The seven options considered were as follows: 
• A- Improve fleet efficiency within the existing departmental structures 
• B- As above with sharing of facilities and functions when additional 
efficiencies can be achieved 
• C- Integrate the two fleets under one department (DFO, CCG or Public 
Works & Government Services Canada) 
• D- Establish an independent Maritime Fleet Operating Agency to 
manage and operate the combined fleet 
• E- Establish a Crown corporation to operate the combined fleet 
• F- Establish a Government Owned Company Operated (GOCO) 
organization in which the integrated fleet would be operated by a 
private company 
• G- Privatise the ownership and operation of the fleet 
The study determined that options A and B would be too expensive, options C and 
D would be too difficult to implement, and F and G would take too long to put into 
place. While option E, the establishment of a Crown Corporation, was decided 
upon, it has yet to be implemented (Consultlng-and-Audlt-Canada, 1994). 
Canada's northern communities have one of the fastest growing populations in the 
world; with a population growth of 16 percent per decade, increased demands on 
destination and regional, and intra-Arctic traffic will continue to grow (Gorman and 
Paterson, 2004). Economic development and exploration of Canada and the Arctic 
has and will continue to be heavily dependant upon a reliable transportation 
infrastructure (Canada-Transportation-Act-Review-Panel, 2001). In the light of 
climate change and the continual decrease of Arctic ice (Flato and Boer, 2001; 
Falkingham, 2000; Falkingham, 2004; Hupp and Brown, 2006), Canada's 
involvement and activity in the Arctic is anticipated to increase (Department-of-
Foreign-Affairs-and-lnternational-Trade-Canada. 2007) and with this will come an 
anticipated greater demand for an efficient and effective transportation network. It 
would seem rather unlikely that significant economic development In the Canadian 
Arctic and the Arctic in general will come about without the involvement of 
icebreakers and ice strengthened cargo vessels. The question could be asked: 
would the economic development of the Canadian Arctic be farther ahead than its 
current state if Canada had an extended season, or even a year-round presence, 
for its icebreakers operating in the Arctic? From an economic development 
perspective, it would seem rational for a country to first put supporting 
infrastructure in place in order for business to follow, a case of commerce following 
the flag. Unfortunately, with respect to current Arctic development, the CCG 
icebreaking fleet is not equipped to operate on a year round basis in the Canadian 
Arctic (Brigham, 2007; Robertson, 2007; Haydon, 2007). 
Given the possibility of limited future CCG involvement in the Arctic, even though 
economic activity is forecast to increase significantly, it would be fair to assume 
that any deficiencies in the provision of services being offered by government 
organizations would be provided for by private interest. Consequently, it seems 
appropriate to undertake research looking into the implications of private 
involvement into the delivery of government services traditionally undertaken by 
the CCG. 
3 Methodology 
3.1 Literature Review 
The initial review of literature was focused on the major themes of Arctic maritime 
transportation, Arctic resources, climate change, icebreaking technology, the 
CCG, the Arctic Council, privatization, risk management, and insurance. Saunders 
et al. (2007) describe exploratory research as being initially broad and then 
becoming progressively narrower as a result of any, or a combination of the 
following: a literature review, the interviewing of experts in the subject area, and 
conducting focus group interviews. 
Subsequent to the literature review, a Delphi exercise consisting of three rounds of 
questioning was conducted to enhance research sensitivity. The questions put 
fonward in the first round of Delphi were founded on the results of the literature 
review and focused mainly on current and future CCG levels of services, Arctic 
climate change and its affect on transportation in the Arctic regions, new 
icebreaking technology, the global status of Arctic icebreakers, privatization, and 
the growing demand for natural resources in politically stable but rather remote 
and harsh environments. Potential participants were identified through the 
literature review, as well as from personal meetings at conferences related to the 
research topic. The exercise was carried out independently by participants using 
an e-mail based survey. Table 2 identifies the number of participants and 
questions in the Delphi exercise. 
Table 2 Summary of Delphi Exercise 
Round 1 Round 2 Round 3 
Participants 32 27 of 32 23 of 27 
Questions 32 44 21 
Source: Author. 
Delphi, according to Lindstone and Turoff (1975). is seen as an appropriate 
method to gather data not previously gathered, know or available. 
3.2 Grounded Theory 
While the literature review and Delphi exercise raised awareness with respect to 
issues associated with climate change, the increased demand for Arctic resources, 
the CCG and its aging fieet of icebreakers, and the lack of transportation 
infrastructure in the Arctic, they did little in terms of offering solutions to the issues. 
With respect to this research, the main issues being raised are that the CCG is 
pooriy managed and underfunded, and the CCG icebreaking fleet needs to be 
renewed and enhanced. In attempting to understand why the current situation is 
as it is and how best to resolve these issues, both effectively and efficiently with 
the Canadian taxpayer in mind, it would be reasonable to avail of qualitative 
research in the form of in-depth and semi-structured interviews with stakeholders 
conversant of the issues mentioned. Policy matters may relate to past, present or 
future situations. Hyman (1951) notes that in the case of anticipations about the 
future, inferences can only be made through the personal documentation of an 
individual's thoughts and that interviewing is an effective method of capturing such 
thoughts. 
Grounded theory is well suited for qualitative research using interviews (Robson, 
2002). It is a constant comparative analysis process in which data are collected, 
transcribed, and subsequently subjected to both micro and macro analysis and 
coding for the purposes of developing categories and saturating them with respect 
to their properties and dimensions. It is a systematic, rigorous, and formalized 
approach to data analysis (Strauss and Corbin, 1998). 
While a theory can be developed at various junctures of the research depending 
on the nature of which the research is approached. Collier (1994) notes that no 
theory is unsusceptible to revision and improvement, and that it is continually in 
process (Glaser and Strauss, 1967). Glaser and Strauss (1967) note that the 
generation of a theory involves a process of research in which hypothesis and 
concepts not only come from the data but are systematically worked out in relation 
to the data. 
With respect to grounded theory methodology, while a researcher may have 
theoretical conceptions in mind at the outset of a research project, it may prove 
advantageous not to structure data gathering too tightly at the commencement of 
research (Strauss and Corbin, 1998). Consequently, the first in-depth, and to a 
degree, semi-structured, interview involved an interviewee identified by a Delphi 
participant; a non-probability sampling technique known as snowball sampling 
(Saunders et al., 2007). The interviewee had previously been a manager at CCG 
and had been tasked with looking into ways in which the CCG may be operated 
more efficiently and effectively. The interview was arranged in two parts. During 
the first part of the interview the interviewee informed of his previous work noted 
above. During the second part, a list of questions, generated from the literature 
review and Delphi study, was used as a guide to help focus the interview. As with 
all subsequent interviews, the first interview was recorded, transcribed, and 
subjected to an initial analysis. Initial results were used to identify potential new 
interviewees, and to develop questions. Subsequent interviewees were identified 
using a combination of snowball and theoretical sampling techniques. Theoretical 
sampling is the process of allowing emerging theories, stemming from the coding 
and analysis of previously collected data, to guide subsequent data collection, 
coding, and analysis (Glaser and Strauss, 1967). In addition, theoretical sampling 
of previously collecting data is accepted in the grounded theory methodology 
(Glaser and Strauss. 1967) and as such, the Delphi results and literature review 
serve as "slices of data" to help with the development and saturation of categories 
(Glaser and Strauss, 1967; Linstone and Turoff. 1975). 
To date, eight interviews have been conducted. Table 3 highlights some of the 
information pertaining to the interviews. 
A general analysis of each interview was undertaken before proceeding with 
further interviews, and in keeping with the constant comparative analysis of 
grounded theory methodology, interviews, literature review, and Delphi results 
were, and continue to be. analysed at micro and macro levels during subsequent 
data analysis and coding. Memos, in both note and diagram form, accompany 
data analysis. The collection of data in more than one way helps ensure all of the 
issues relevant to the research are covered even if their initial importance is not 
fully appreciated by the researcher (Curran and Blackburn, 2001). 
Strauss and Corbin (1990) characterize the grounded theory methodology as 
being both inductive and deductive; the process of analyzing data, otherwise 
known as coding, allows for assumptions about phenomena to be deductively 
made which then in turn calls for questioning of these assumptions leading 
inductively to new discoveries. Coding is central to grounded theory and, as 
previously noted, occurs at both micro and macro levels. While micro analysis is a 
combination of open and axial coding, it is not intended to be done in the absence 
of macro analysis. Open coding concerns itself with the identification of conceptual 
categories and the subsequent discovery of a category's properties and 
dimensions, and axial coding looks at the process of relating categories to their 
subcategories (Strauss and Corbin, 1998). 
Table 3 Detai s of Interview Subjects 
Interviewee Position Date Interview 
Format 
Sampling Technique 
1 Retired CCG 
Manager 
06/07/07 In Person Snowball 
2 Retired CCG 
Manager 
26/07/07 Telephone Snowball 
3 Retired CCG Manager 
31/08/07 Email Snowball 
4 Vice-President 
ENFOTEC 
13/09/07 Telephone Theoretical 
5 Director of 
Science AKAK 
25/09/07 Telephone Theoretical 
6 Gibson Marine 
Consultants 




23/10/07 In Person Theoretical 




24/10/07 Telephone Theoretical/Snowball 
Source: Author. 
Higher level selective coding is used for the integration and refinement of theory 
evolving from open and axial coding. Hypothesis are typically presented at the 
selective coding level (Robson, 2002). To date, open, axial, and selective coding 
have taken place. Selective coding will continue to be used for further integration 
of the hypotheses and relationships, developed under open and axial coding. 
Identified in the conceptual model depicted in Figure 3. Development of the 
conceptual model is discussed below. To date, seven of the eight interviews have 
been analyzed and coded in consideration of the conceptual model developed. 
Grounded theory integrates structure (or conditions) and process (denoting 
action/interaction strategies over time), with the use of an analytical tool refen^ed to 
as the paradigm (Strauss and Corbin, 1998). The paradigm is not a standalone 
tool of analysis, and Is intended to be used in conjunction with a coding device 
referred to by Strauss and Certain (1998) as the matrix. Whilst the paradigm 
concerns itself with conditions, action/interaction strategies, and possible 
consequences, the matrix guides the analyst in looking at conditions and 
consequences on both macro and micro levels. The conceptual model depicted In 
Figure 3 highlights the combination of both the paradigm and the matrix applied to 
seven of the eight interviews to date. 
4 Results 
4.1 Results of the Literature Review and Delphi 
A review of the literature revealed that there is little public information with respect 
to research on the privatization of CCG services in the Canadian Arctic, and that 
privatization is successfully being used in the icebreaking services of other Arctic 
nations. In addition, the CCG icebreaking fleet is aging and will soon require 
replacement as global Interest in Arctic regions confinues to Increase with the 
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melting of Arctic ice. Further, there is considerable uncertainty as to when Arctic 
regions will experience totally ice-free conditions. Finally, while there are major 
management issues with respect to the overall operation of the CCG, Arctic 
operations appear to be managed more effectively when compared to the more 
autonomous regional operations. Arctic operations have been noted by some 
Delphi participants as the only CCG operations that show some signs of a national 
programme. It is important to note here that while the six CCG icebreakers used 
for Arctic operations are operated out of the Pacific, Quebec, Maritimes, and 
Newfoundland & Labrador regions, the Central and Arctic region is responsible for 
coordination of ice breaking activities in the Arctic (Canadian-Coast-Guard, 2006). 
In consideration of the above, it is also important to note while Arctic operations 
may appear to run relatively smoother, Delphi participants have commented that 
this decentralization of fieet operations results in ineffective interregional 
communication and consequently underutilization of vessel use in the Arctic 
(Auditor-General, 2007). 
4.2 Preliminary Results of Grounded Theory 
Although analysis of personal interviews is not complete, preliminary results 
confirm that the grounded theory strategy is effective in that category saturation is 
evident and diminishing returns with respect to data collection is being noted. This 
is particulariy evident in the subcategories of private management and icebreaker 
design/constnjction However, it is worthy of mention that Strauss and Corbin 
(1998) refer to saturation as a matter of degree, and if a researcher were to 
investigate long and hard enough new properties and dimensions would be 
discovered. 
With respect to signs of an emerging theory, research indicates that CCG Arctic 
operations are suitable for private involvement and that private management of the 
CCG fleet is the option offering the greatest potential in terms of increased 
efficiency and effectiveness. Research indicates that while on a national basis the 
CCG is pooriy managed, the Arctic programme runs relatively much smoother 
than so called national programmes in southern latitudes of the country. The 
underiying difference between the two programmes is that the region in control of 
Arctic operations does not allocate any of its hardware i.e. icebreakers, to Arctic 
operations, see Figure 4. To the contrary, with respect to national programmes in 
the south, individual regions are responsible for the operation of icebreakers and 
control of local programmes. Therefore, to improve on the issues with Arctic 
operations as noted in the Delphi results with respect to the decentralization of 
fleet operations resulting in ineffective interregional communication and 
consequently underutilization of vessel use in the Arctic, it may be that the CCG 
should have a fleet of icebreakers allocated specifically to year round Arctic 
operations and most importantly, that they be managed by private interest 
involving local stakeholders. 
Figure 3 Conceptual Model 
Micro and Marco 
Causal CondiUons / Structural Influences / Contextual Factors 
Auditor General's 
Reports on C C G 
Fleet & Services 
C C G l/B fleet 
is/getting old 
No immediate 




Arctic ice retreat 






















Strength of economy 
Privatizatioitfg3s 
Privatization Gtoball 
Privatizatjon in Canada 
Previous Interest in 
Privatizing C C G services 
Models of Privatizing IB 
Services in Sweden, 
Finland, Russia, USA 
CCG/Navy Mix 
Intervening Conditions / Influences / Factors 
Maritime Administration 
Oceans Management 









New Public Management 
Current C C G Organizational Structure 
Nationalism / Arctic Sovereignty 
Canadian Navy 
Canadian Public Views 
Canadian Economy 
Action/Interaction Strategies 
Hypothesis: Separating CCG Hardware from CCG Sen/ices will aid in setting 
clearer terms of Reference for the CCG. 
Hypothesis: Private involvement in the delivery of CCG services may result 
in less tax dollar spending. 
Relationship: Canada's maritime requirements may be better served by 
setting up a Maritime Administration office, responsible for the development 




From an organizational perspective, the CCG is hindered by bureaucracy, 
inefflclent, and ineffectively managed. The CCG requires new management. The 
current situation with the CCG fleet of Icebreakers, in terms of icebreaking 
capabilities in the Arctic, is limited and the current fleet will not be able to respond 
to the future demands of Arctic shipping activity. Canada will require new and 
increased Arctic Icebreaking capabilities. In addition, Canada currently lacks the 
ability to build Arctic icebreakers on a competitive basis with other nations. 
Consequently, construction of icebreaking tonnage in Canada will cost taxpayers 
considerably more than if built on a globally competitive basis. Further, it will take 
considerably longer to construct icebreaking tonnage in Canada than it would 
elsewhere in more technologically advanced shipyards. 
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Unless Canada is going to significantly increase the development of its Arctic and 
locally construct a fleet of icebreaking vessels capable of meeting future Arctic 
shipping needs, it may be in the best interest of Canadian taxpayers to have a 
modern day Arctic icebreaker built in Europe or the Far East and to have it 
managed by sound private shipping interest. 
With respect to advice for future researchers, during the first round of Delphi some 
participants experienced difficulty downloading the free version of Adobe Reader 8 
required to complete the questionnaire. Consequently, the questionnaire was 
resent as an MS Word document to those individuals that had not returned their 
questionnaire up to that time. Subsequent Delphi questionnaires were 
administered using the MS Word fomnat only. 
Figure 4 Regional Inputs into the Arctic Programme 
Common mission and 
relatively well managed Individual missions and 














6 Future Directions 
Further coding and analysis of all data collected to date, following the grounded 
theory strategy, will be necessary to facilitate the development of any form of 
substantive theory. In addition, feedback is welcomed on the idea of devising a 
quantitative survey, most probably a Likert approach, in an attempt to triangulate 
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Abstract 
Global warming presages increasingly ice-free waters in the Canadian Arctic and scope for a 
fundamental reconfiguration of Asia-Europe and Asia-US East Coast supply chain networks. 
Despite retreating perennial Arctic sea ice the vast geography of the Arctic poses significant 
challenges in supplying support networks in remote locations. To support future developments, the 
capabilities of the Canadian Coast Guard (CCG) icebreaker fleet will be crucial. This paper reports 
on research which aimed to synthesize experts' perceptions of future marine activity in the 
Canadian Arctic and to analyze CCG services, principally Arctic icebreaking, in terms of their 
effectiveness and efficiency in the past, present, and future. A Delphi survey of expert opinions 
distilled the results of a literature review focused on current and future CCG services, Arctic climate 
change and its effect on transportation in the region, new icebreaking technology, privatization, and 
the growing demand for natural resources. The paper concludes by highlighting the requirements 
needed to ensure timely and uninterrupted marine transportation from vessels operating in these 
waters. 
Keywords: global supply chain strategy. Northwest Passage, privatisation of ice-breaker services, 
Canadian Arctic, Delphi survey 
Introduction 
For centuries explorers sought a route through the Arctic linking Europe and Asia. John Cabot 
proposed a Northwest Passage in 1490 and Roald Amundsen made the first ship transit in 1905 
(Pharand, 1984, 38). Interest in the Arctic region, whether stemming from climate change or its 
abundance of natural resources, is high on the agenda of many nations. The annual extent of 
Arctic ice coverage is retreating at a notable rate and it is estimated that the Canadian Arctic will 
experience neariy ice-free summer seasons starting as eariy as 2050 but probably not before 2100 
(Falkingham, 2004, A-5). NASA data shows that Arctic perennial sea ice shrank abruptly by 14% 
between 2004 and 2005 (Hupp and Brown, 2006). It would be logical to think that less ice should 
increase the ease and mobility for ships currently working in Arctic regions and also for those ships 
that may be contemplating future activity. Milder sea ice conditions may present new merchant 
shipping opportunities by way of the shorter distances available to Europe-Asia and East Coast 
North America-Asia traffic. In terms of marine transportation, increased activity will probably result 
in new and increased business as a virtuous circle of business and economic activity appears to 
be moving northward (National-Research-Council, 2005, 3). 
On a global scale, Arctic regions are rich in natural resources, holding about 25% of the worid's 
undiscovered petroleum resources (Ahlbrandt and McCabe, 2002). On a local scale, Canada's 
Arctic regions are estimated to hold one third of its remaining recoverable natural gas and one 
quarter of the remaining recoverable light crude oil (Indian-and-Northern-Affairs-Canada, 2006, 7). 
Cruise ship activity is increasing and fishing fleets have already begun to follow the fish stocks that 
migrate northward as the ice edge retreats (National-Research-Council, 2005, 24). Any increase in 
activity will increase the necessity to respond to accidents and create a greater need for law 
enforcement in ice margin areas, which will increase the need for ice-capable ships in the Arctic 
(National-Research-Council, 2005, 25). 
Literature Review 
With respect to Canada's sovereignty and adequate resources to enforce it, Carnaghan and Goody 
(2006) concluded that the views of Canadian academics differ. Huebert's (2003) view that Canada 
presently has insufficient resources to enforce its sovereignty in the Canadian Arctic contrasts with 
Griffiths' (2003) view that Canada's effort in enforcing its sovereignty in the region is sufficient. 
CCG commissioner G. Da Pont states that, while the CCG currently plays a significant role in the 
Arctic, nothing is certain as to the extent of its role in the future (Binkley, 2006, 9). He considered 
that neither Russians nor Canadians have the commercial infrastructure in place to support 
increased vessel traffic in their respective Arctic waters. Arctic icebreaking vessels constitute a 
significant financial investment. To rebuild the current Canadian icebreaking capability will cost 
SCAD 2-3B and to build the fleet required to meet anticipated future demand will cost SCAD 10B 
(Robertson, 2006). Securing such monies may not be easy for the CCG as it is currently 
experiencing a funding gap of about SCAD 55M (Department-of-Fisheries-and-Oceans-Canada, 
2006). Reports from the office of the Auditor General from 1997 to February 2004 note a lack of 
adequate and effective management of capita! and human resources by the Department of 
Fisheries and Oceans (DFO) in fleet management of icebreakers in the Maritimes Region of 
Canada (Clemens et al., 2004, 5). These issues are not new and changes are needed. Cutting 
edge icebreaking technology is being implemented in new tonnage currently under construction in 
European and Far East ship yards, for operations in the Arctic regions of the world. Arctic nations 
such as Sweden, Finland, Russia, and the United States are currently availing themselves of 
private involvement in the execution of their icebreaking operations. 
Saunders et al. (2007) describe exploratory research as being initially broad but becoming 
progressively narrower as a result of any, or a combination, of a literature review, the interviewing 
of experts, and conducting focus group interviews. Our initial review of literature focused on the 
major themes of Arctic maritime transportation, Arctic resources, climate change, icebreaking 
technology, the CCG, the Arctic Council, privatization, risk management, and insurance. As a next 
step, Delphi methods are appropriate to gather data not previously gathered, known or available 
(t instone and Turoff, 1975). 
Delphi study 
A Delphi exercise consisting of three rounds of questioning was conducted to enhance research 
sensitivity. The questions posed in the first round were founded on the results of the literature 
review and focused mainly on current and future CCG levels of services, Arctic climate change and 
its affect on transportation in the Arctic regions, new icebreaking technology, the global status of 
Arctic icebreakers, privatization, and the growing demand for natural resources in politically stable 
but rather remote and harsh environments. Potential panellists were identified through the literature 
review, as well as from personal meetings at conferences related to the research topic. The 
exercise was carried out independently by panellists using an e-mail based survey. Table 1 shows 
the number of panellists, questions and the average percentage of majority opinion (APMO) in the 
Delphi exercise. 
Round 1 Round 2 Round 3 
Participants 32 27 of 32 23 of 27 
Questions 32 44 21 
APMO (%) 49.26 41.90 37.18 
Table 1: Summary of Delphi Exercise 
The Average Percentage Majority Opinion (APMO) (Abdel-Fattah et al., 1999; Makukha and Grey. 
2004; Islam et al., 2006), enumerated as the ((Aggregate of Majority Agreements + Aggregate of 
Majority Disagreements)/ Total Opinion expressed x 100), was used to determine whether 
consensus was reached on each statement provided. In the first round of questioning the APMO of 
49.26% generated 44 statements for the second round. At 66.6%, 75% and 85% respectively, 144, 
160 and 181 statements would have been generated, deterring most individuals from participating 
further. The round two APMO of 41.90% generated 21 statements for round three. With an APMO 
of 37.18%, consensus was attained on 17 of the 21 statements. 
Results 
Nine major issues summarise the findings of the Delphi study relating to future ice conditions, 
transit traffic, icebreaker capabilities, CCG services and organisation, vessel movements, 
icebreaker deployments, privatization and resource issues. 
Future ice conditions in Arctic waters (original statement no. 3) 
Considerable uncertainty surrounds the extent to which perennial Arctic ice will retreat in terms of 
geographic location and when the Arctic Ocean may experience ice free summers. However, 
12.5% more panellists agreed that the Arctic Ocean will experience ice free summers before the 
Northwest Passage (NWP). Of those panellists who disagreed, many agreed that parts of the Arctic 
Ocean along the Russian Northeast Passage (NEP) would be free of summer ice before the NWP. 
Also, many panellists found it hard to believe that if the Arctic Ocean were to become ice-free, the 
NWP might not do so. There was strong agreement with the view that as the annual Arctic sea ice 
reduces it will make it easier for perennial Arctic Ocean ice to move south through the Canadian 
archipelago and thus block the many straits that vessels would have to transit in traversing the 
NWP or operating within the archipelago, thus impeding shipping movements. 
Transit traffic through the NWP (original statements no. 1, 2) 
With respect to vessel traffic traversing the NWP, there was consensus that panama size vessels 
of approximately 60K DWT would not be able to do so for nine months of the year with icebreaker 
assistance by 2020. However, it was expected that such vessels would be able to do so by 2050. 
Arctic traffic and icebreaker capabilities (original statements no. 4, 5, 6, 25, 26) 
In comparing 2006 traffic volumes with anticipated volumes in 2020, there was significant 
agreement that traffic volumes will more than double in all Arctic regions. In terms of icebreaking 
capabilities, while the vast majority of panellists agreed that the current capabilities of the Canadian 
Coast Guard (CCG) are suitable for current Arctic shipping activity, they do not believe that Canada 
or other Arctic nations currently have the capabilities to meet the anticipated Arctic shipping 
demands of 2020. 
C C G levels of service (original statements no. 7, 8. 9 ,10 .11) 
Although panellists agreed overall that the current level of ice routing and information service would 
be suitable for Arctic shipping activity in 2020, they did not agree that the current level of route 
assistance service would be suitable for shipping activity in the Arctic in 2020. 
With respect to harbour breakout service, panellists felt that while the CCG does have the capacity 
to meet current demands, it will require more icebreakers to meet future demands. Further to this, 
panellists strongly believed that more hydrographic survey work is required in the Arctic and that 
some harbours will require dredging. 
Regarding the limited demands currently made on the CCG in terms of the northern resupply 
service, panellists agreed that the CCG would be able to satisfactorily continue this service up to 
2020 with the icebreaking fleet currently available. However, they did not agree that the same 
would be true in terms of the sovereignty service. 
Organizational and operational aspects of the C C G (original statements no. 16, 17, 18, 22. 
23, 27) 
On 1 April 2005, the CCG became a Special Operating Agency (SOA) within Fisheries and Oceans 
Canada (FOC). Half of the panellists were unable to comment on whether SOA status would 
significantly increase the level of services being currently provided in the Arctic, but 43.75% of the 
remaining panellists agreed that it would not. The reasons noted for this included an unchanged 
CCG budget, that CCG has not displayed any ability to operate in a more efficient manner, and a 
lack of funding for the CCG. Notwithstanding the above, panellists did agree that the level of 
service has remained the same. Panellists also agreed with the statement that the reason why the 
CCG was made a SOA was to address the marine transportation issue and ensure that CCG 
funding goes to where the allocation was intended rather than FOC imperatives. However, three 
times as many panellists agreed that the focus is actually being taken further away from 
transportation issues. 
Considering the funding of icebreakers, panellists agreed that this is inadequate both in Canada 
and globally. With respect to user service fees, there was overall agreement that the CCG should 
charge icebreaker service fees north of 60 degrees latitude. 
The CCG civilian fleet of approximately 107 vessels is deployed, maintained and operated by five 
regions spread across Canada with each region operating according to its own practices and 
management preferences. With respect to this decentralization of fleet operations, approximately 
6% more panellists agreed that it resulted in overall significant duplication of human resource effort 
within FOC with respect to Arctic operations. However, there was significant agreement among 
panellists that the regions exist to meet the specific needs of distinctly different geographic areas 
and that since the officers are in a pool and the fleet is multi-tasked the regional approach is 
probably most effective. In terms of national standards, of the slightly less than 50% of the 
panellists who commented, all but two agreed that the icebreaker fleet is currently being managed 
with national standards and the regions are well coordinated. Despite the aforementioned, of the 
panellists that commented, more agreed that the regions generally ignore national standards where 
they do exist, national standards are incomplete, there is no internal audit process visible for these 
standards, and there is still little coordination among the regions. With respect to standardization of 
practices for the icebreaker fleet and the CCG following the United States Coast Guard (USCG) 
operational structure of being viewed as a unique asset, of 52% of panellists who commented, 
approximately four times as many agreed with this view. However, there was significant overall 
agreement that Canada needs the best, most effective and responsive system for its icebreaker 
fleet and not one that necessarily matches the USCG. Despite many of the panellists agreeing with 
the view that the CCG needs to standardize its practices and be viewed as a unique asset, there 
was overall agreement that the actual USCG structure is not an example for Canada to follow and 
that it is even less effective than the CCG structure. 
The six CCG icebreakers used for Arctic operations are operated out of four regions: Pacific, 
Quebec, Maritimes, and Newfoundland and Labrador. The fifth region. Central and Arctic, however 
is responsible for icebreaking in the Arctic. While there was no overall agreement that this 
decentralization of fleet operations results in ineffective interregional communication and 
consequently underutilization of vessels in the Arctic, slightly more panellists agreed that it did lead 
to icebreaker underutilization. Notwithstanding the above, there was overall agreement that vessel 
utilization is more a function of budget and less of organization, and Arctic deployments of 
icebreakers are reasonably well coordinated. In addition, there was even greater overall agreement 
with the view that from an operations perspective a central control point is important for the 
coordination of six icebreakers operating in a harsh northern environment. 
Merchant vessel movement in the Canadian Arctic (original statements no. 12,13) 
The movement of merchant vessel traffic is controlled by two conventions. An older and more rigid 
'Zone/Date Shipping Safety Control Scheme', based on rigid controls stipulating the dates that 
vessels of various ice strengthening may navigate within the sixteen shipping safety control zones 
of the Canadian Arctic underpins a more flexible 'Arctic Ice Regime Shipping System' (AIRSS) 
framework indicating whether or not a given set of ice conditions will be safe for a particular vessel. 
Panellists strongly agree that the Zone/Date system is inappropriate for current day Arctic shipping 
activity, due to less severe ice conditions during recent summer seasons, and that the AIRSS 
system is more appropriate. Vessels are currently allowed to exploit both systems to their 
advantage when operating in the Canadian Arctic. 
Icebreaker deployment in the Canadian Arctic (original statements no. 14 ,15 , 21) 
The geographic expanse of the Canadian Arctic is divided into twelve service areas for the 
provision of the primary levels of service, noted earlier, offered by the CCG throughout the summer 
season. This system is referred to as the 'Block Commitment' system. While half of the first round 
panellists were unable to comment on the effectiveness of this system, three t imes as many of 
those who did comment agreed that the system was effective. However, a significant number 
agreed that the system was outdated and needed to have greater flexibility and updating given the 
changing environmental condition in the Arctic. It is also important to note that during subsequent 
rounds, panellists agreed that the system itself is the result of a limited number of icebreakers and 
thus not very effective from a service point of view. 
All CCG vessels are multi-tasked. Six of the 17 icebreakers spend the summer months engaged in 
activities in the Arctic and the winter months engaged in activities along the east and west coasts of 
Canada. While approximately 10% more panellists agreed that year round utilization of these six 
icebreakers costs Canadian taxpayers more than only utilizing them during the winter months, 
there was strong agreement among the panellists that it was best to utilize the hardware and 
human resource all year round. There was strong agreement that CCG undoubtedly faced high 
fixed capital and operational costs. 
Whilst there was no overall agreement that Canada should immediately acquire icebreaking 
capability for year-round winter navigation in the Arctic, more panellists agreed with the statement 
than disagreed. However, while there was overall agreement that operating icebreakers year-round 
in the Arctic would be very expensive and that currently there are no commercial clients or 
compelling sovereignty arguments for year-round operations, panellists also agreed that Canada 
should have this capability by no later than 2015. There was also agreement that the technical 
requirements for year-round navigation in the Arctic are non-trivial, probably beyond present reach, 
and that Canada should adopt a staged approach to this. There was also overall agreement that 
Canada should build more vessels of moderate capacity than one very powerful and costly 
icebreaker and that icebreakers are needed where commercial vessels will go. 
Privatization of C C G services in the Arctic (original statements no. 19, 20) 
The CCG offers a wide range of services in the Arctic. Even though Canadian taxpayers are 
burdened with the high financial cost associated with the construction and maintenance of ice 
breaking vessels, there was overall agreement that it would not be appropriate for the ice breaking 
component of the CCG range of services, in the Arctic, to be privatized. Notwithstanding this there 
was overall agreement that private involvement in carrying out the level of services currently 
provided for by the CCG in the Arctic would not weaken Canada's position with respect to 
sovereignty in the Arctic. 
Arctic hardware and human resources (original statements no. 24, 28, 29, 30, 31, 32) 
There was overall agreement among panellists that the vast geography of the Arctic poses 
significant challenges to Canada and other maritime nations in terms of human resource 
management on board their icebreakers working in the Arctic. In addition, there was overall 
agreement that by 2020 maritime operations in the Arctic will involve a wide range of services, and 
that given the relatively small human presence stationed on land in the Arctic most of these 
services will be conducted from mobile floating platforms. 
With respect to global icebreaking capacity, there was overall strong agreement that there was no 
need for all maritime nations of the world to immediately acquire icebreaking capability for either 
summer or year-round navigation in the Arctic. Further to this, there was overall agreement that 
while Russia currently has icebreaking capability for year-round navigation in the Arctic, it was not 
necessary for the seven remaining nations of the Arctic Council to immediately acquire icebreaking 
capability for year-round navigation in the Arctic. 
Conclusions and Recommendations 
Currently, the Arctic regions of Canada, and for the most part the entire Arctic region north of 60 
degrees latitude, are not conducive to year-round navigation of merchant vessels and to some 
degree even government owned icebreakers. While future Arctic shipping activity is anticipated to 
significantly increase with the retreat of perennial Arctic sea ice, the infrastructure required to 
support global supply chains is notably lacking. While icebreaker capabilities are considered 
suitable for current merchant shipping activity, they are not suited to the anticipated shipping 
activity of 2020 and beyond. Much of the Arctic is poorly charted and in some areas no navigational 
charts are available. Navigational aids are sparse and often only provided seasonally. Vessel repair 
facilities are sparse and limited in their scope of work. Emergency response capabilities are limited 
and geographically challenged. Finally, the impact of year-round Arctic shipping activity on the 
livelihoods of native inhabitants has not been fully addressed. Through a mix of unilateral and 
multilateral actions, Canada and other Arctic Council nations need to quickly decide upon and 
begin to develop, install and enhance relevant infrastructure comprising modern icebreaking 
capabilities, deepwater ports, repair and refuelling facilities, aids to navigation, and emergency 
response organizations. Involving the local inhabitants will be imperative. 
Further research is required to canvas the in-depth opinions of local experts relating to various 
models which may underpin the ownership, organisation and management of relevant 
infrastructure. This research, although initially qualitative and based on grounded theory 
approaches will require mixed methods supported by a quantitative survey to triangulate the 
findings and estimate the extent of support for new Initiatives. 
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Abstract 
Climate change presages increasingly ice-free waters in the Canadian Arctic and 
scope for a fundamental reconfiguration of Asia-Europe and Asia-US East Coast 
supply chain networks via the Northwest Passage and other Arctic routes. 
Retreating sea ice will also impact the annual re-supply of goods to northern 
communities, the development of natural resource projects, cruise ship and 
adventure tourism activity, and the fishing industry. A review of the infrastructure 
required to support expectations of increased Arctic shipping and Panamax ships 
traversing the Canadian Arctic is imperative. Even today, the vast geography of 
the Arctic poses significant challenges in supplying support networks in remote 
locations. To support future developments, the capabilities of the Canadian Coast 
Guard (CCG) icebreaker fleet and the private sector will be crucial. This paper will 
report on research which aimed to synthesize experts' perceptions of future 
marine activity in the Canadian Arctic and to analyze CCG services, principally 
Arctic icebreaking, in terms of their effectiveness and efficiency in the past, 
present, and future. It will also report on the identification and evaluation of 
possible private involvement in the delivery of CCG services, principally 
icebreaking, in the Arctic. The paper concludes by highlighting the requirements 
needed to ensure timely and uninterrupted marine transportation from vessels 
operating in these waters. 
Introduction 
For centuries explorers sought a route through the Arctic linking Europe and Asia. 
John Cabot proposed a Northwest Passage in 1490 and Roald Amundsen made 
the first ship transit in 1905 (Pharand, 1984. 38). Interest in the Arctic region, 
whether stemming from climate change or its abundance of natural resources, is 
high on the agenda of many nations. The annual extent of Arctic ice coverage is 
retreating at a notable rate and it is estimated that the Canadian Arctic will 
experience nearly ice-free summer seasons starting as early as 2050 but probably 
not before 2100 (Falkingham, 2004, A-5). However, things appear to be happening 
much faster in the Arctic and there is much debate and uncertainty as to when the 
Arctic will actually experience ice-free summers, it could be as early as 2015 
(Leahy, 2008). NASA data shows that Arctic perennial sea ice shrank abruptly by 
14% between 2004 and 2005 (Hupp and Brown, 2006). It would be logical to think 
that less ice should increase the ease and mobility for ships currently working in 
Arctic regions and also for those ships that may be contemplating future activity. 
Milder sea ice conditions may present new merchant shipping opportunities by 
way of the shorter distances available to Europe-Asia and East Coast North 
America-Asia traffic. In terms of marine transportation, increased activity will 
probably result in new and increased business as a virtuous circle of business 
I 
and economic activity appears to be moving northward (National-Research-
Council. 2005. 3). 
On a global scale, Arctic regions are rich in natural resources, holding about 25% 
of the world's undiscovered petroleum resources (Ahlbrandt and McCabe, 2002). 
On a local scale, Canada's Arctic regions are estimated to hold one third of its 
remaining recoverable natural gas and one quarter of the remaining recoverable 
light crude oil (Indian-and-Northern-Affairs-Canada, 2006, 7). Cruise ship activity is 
increasing and fishing fleets have already begun to follow the fish stocks that 
migrate northward as the ice edge retreats (National-Research-Council, 2005, 24). 
Any increase in activity will increase the necessity to respond to accidents and 
create a greater need for law enforcement in ice margin areas, which will increase 
the need for ice-capable ships in the Arctic (National-Research-Council. 2005, 25). 
Literature Review. Delphi Exercise and Grounded Theory 
A literature review and a scoping exercise consisting of three rounds of Delphi with 
32 initial participants have been completed. It was concluded that there is 
considerable uncertainty with respect to the future state of Arctic sea ice but there 
will undoubtedly be increased shipping activity. The CCG is currently not capable 
of dealing with the anticipated increase in future demand, and currently the Arctic 
suffers from a significant shortage of supporting Infrastructure and services 
demanded of a global supply chain network. Subsequently, in-depth and semi-
structured interviews with eight participants, inspired by the Delphi results, were 
conducted and analysed using inductive and deductive analysis adhering to the 
constant comparative method of grounded theory methodology in developing a 
substantive theory. Some of the hypotheses and relationships formulated suggest 
that: Canada's Arctic will be developed regardless of the presence and assistance 
of the CCG. Canada would benefit from regaining its expertise in designing and 
building icebreakers and becoming less dependent on other shipbuilding nations, 
and private involvement in the delivery of CCG services in the Arctic will result in 
less tax dollar spending. In attempting to triangulate the research findings noted 
above, the hypotheses and relationships formulated from inductive and deductive 
analysis have been tested using a Likert style quantitative survey with 110 
participants and were subjected to quantitative analysis. 
Survey Aim 
The main aim of the survey was to test the incidence of some of the hypotheses 
and relationships developed In the earlier grounded theory work and to a lesser 
extent the Delphi exercise. Part A of the questionnaire was used to capture 
demographics, a respondent profile, and subject risk profiles. It was also used to 
test grounded theory findings dealing with contract durations and to help 
triangulate Delphi results dealing with the retreat of ice in the Northwest Passage. 
First, twenty one questions from Part B of the survey were analysed to report on 
the attitude of survey subjects with respect to grounded theory hypotheses and 
relationships sun-ounding private management and crewing of CCG icebreakers, 
private involvement in the design and construction of CCG icebreakers, and the 
leasing and chartering of privately owned icebreakers to the CGG. Finally, all 
questions from Part B of the survey were analysed on a multivariate basis in an 
attempt to identify any undiscovered latent stnjcture. 
Sample Size, Techniques and Selection Strategy 
Population, elements, population framework, sample and subjects are all terms 
associated with sampling. Sampling, according to Stephan and McCarthy (1965, 
12), allows for a compromise between the time and financial pressures associated 
with a census, an extreme case of sampling. Non-probability sampling, as was 
conducted In this survey, avails of sample subjects that are rich in information and 
more appropriately suited to the research topic (Patton, 1990, 169). 
There are numerous sampling techniques available to a researcher. However, Lee 
(1993) warns that while the two main aims of sampling are representativeness and 
cost-effectiveness, neither may be easily attainable when researching sensitive or 
politically controversial topics. Unlike quantitative researchers utilizing large 
samples sizes in seeking statistical significance, one of the key features of 
qualitative sampling according to Miles and Huberman (1994, 27) is the careful 
selection and use of a small number of contextually nested people who are studied 
in-depth. In research dealing with political and or social issues that are not widely 
acknowledge. Lee (1993, 61) warns of the difficulties in trying to generate 
statistically adequate samples and that the subsequent use of non-probability 
sampling may result in the research not being taken seriously. Regardless, it is felt 
by the researcher that a start has to be made in bringing these less known matters 
to public attention. In terms of the best sampling method or technique, Stephan 
and McCarthy (1965) suggest that there is no need to copy exactly the approach of 
others but rather it is more important to meet the particular needs of the 
researcher. This idea is supported by Patton (1990) who notes that the key to 
deciding on the unit of analysis for a study is ultimately influenced by the amount of 
authority that the researcher wishes to proclaim. A respondent profile is shown in 
Table 1. 
While Table 1 groups the background of respondents into nine classes, some 
analysis of the survey findings using the Statistical Package for the Social Sciences 
(SPSS) groups the respondents in four prime classes, namely Academia, 
Business, Government, and Mariner; or two prime classes, namely Mariner or Non-
Mariner. While a large sample size is often sought after, Stephan and McCarthy 
(1965, 103) suggest that in some cases a small sample may be more 
representative than a large sample and the more information the sampler has 
about the population the more effective survey efforts should be. In the case of this 
research, where there was no sample or population frame available and therefore 
non-probability sampling is called for (Saunders et al., 2007. 235), the sample 
consisted of a relatively small number of experts and stakeholders in Arctic 
matters. Given the subject matter of the research, it was expected that there would 
be a varying extent of expertise and stakeholder interest amongst the sample 
subjects. With respect to survey non-response, Neuman (2007, 186) warns of the 
sampling bias, and problems with generalizing results, that can be introduced when 
high proportions of a particular group, or strata, of the sample subjects do not 
respond. Research dealing with political issues may be seen by some groups as 
sensitive or threatening and consequently they may decline to participate (Lee, 
1993). As it was experienced in the eartier Delphi exercise, CCG personnel were 
instnjcted by Fleet Directorate not to participate in the survey. Willimack et al. 
(2002, 215) note that with respect to business type surveys, university researchers 
tend to experience higher non-response rates than do government agencies. 
Saunders et al. (2007, 213) note the need to report survey response rates; the total 
response rate for this survey was 34.05 percent while the active response rate was 
39.71 percent. 
Table 1 Respondent profile for the 110 survey participants 









Place of Residence 
Western Canada 17.3 
Central Canada 18.3 
Eastern Canada 50.9 
Northern Canada 3.6 
Other 9.9 














Mariner & Academia 13.6 
Mariner & Business 18.2 
Mariner & Business & ex Canadian Coast Guard 3.6 
Mariner & Government & Canadian Coast Guard 5.4 
Other Combinations 6.4 
Equation 1: TRR = total number of responses / (total number in sample -
ineligible) 
With respect to this survey: TRR = 110/ (406 - 83) = 34.05% 
Equation 2: ARR = total number of responses / ((total number in sample -
(ineligible + unreachable)) 
With respect to this survey: ARR = 110/ ((406 - (83 + 46) = 39.71% 
Sample subjects were identified through the following means: 
• Literature review; 
• Attending Arctic related events such as conferences and 
seminars; 
• Individuals previously known to the researcher; 
• Colleagues; 
• Personal contacts; 
• Lloyd's Maritime Directory 2008 (Canada only, under the 
following groups). 
o Shipowners/Managers/Operators; 
o Banking and Finance; 
o Associations; 
o Classification Societies; 
o Marine Consultants and Surveyors; 
o Insurance and P&l Clubs; 
o Ship Management Sen/ices; 
o Maritime Solicitors and Lawyers 
Miles and Huberman (1994, 36) note that in the case of an applied, evaluation, or 
policy study the focus is tighter and the instnjmentation is closely keyed to the 
variables of interest; instnjmentation should be a function of the conceptual focus, 
research questions, and sampling criteria. 
Survey Rationale and Arrangement 
In an attempt to triangulate the outcomes of the Delphi and grounded theory work 
conducted earlier, a Likert style survey was constructed to measure the attitudes of 
Arctic experts and stakeholders against these earlier results. Presser (1984. 95) 
defines a survey as any data gathering process in which the aggregates of human 
response, and not that of particular individuals, is of interest. The survey was 
broken into two parts. While Part A of the survey is not the main focus of this 
paper. Part A of the survey was used to try and gain insight with respect to the 
varying levels of business risk that survey participants were willing to accept. Three 
scenarios, each having different probabilities, and three contracts were offered. 
Survey participants were asked to prioritize in the selection of the three contracts. 
In subsequent questions, the contract conditions were altered slightly and the 
participants were again asked to prioritize the selection of the three contracts. The 
answers to Part A were subjected to Hurwicz criterion; the processing of imprecise 
risk information in which a decision value is the weighted sum of its pessimistic and 
optimistic evaluation (Jaffray and Jeleva. 2007). This was done to see if the 
participants did in fact match up with the risk profile they chose in Question 1of Part 
A of the survey. Part B of the survey, the main focus of this paper, comprised of 45 
statements that were founded on the hypotheses and relationships developed 
during the eartier grounded theory component of the research. 
Parametric, Non-parametric, Descriptive, and Inferential Statistics 
Test and analysis using the more powerful parametric statistics are intended to be 
used with interval or ratio measurements scales (Foster. 2001, 7); normal 
distributions having zero skewness and kurtosis. a symmetrical distribution with the 
same mean and median, and a Kolmogorov-Smimov Z test yielding a confidence 
level of 0.05 or higher (de Vaus, 2004). Foster (2001, 11) refers to such 
distributions as being perfect. Such precise parametric requirements were not 
experienced in the vast majority of distributions associated with this quantitative 
sun/ey. Notwithstanding the above, Evans (2007. 60) notes that coefficients of 
skewness having an absolute value between 0.5 and 1 are only moderately 
skewed and that coefficients between 0.5 and -0.5 indicate relative symmetry. For 
this survey, 64 percent of the distributions had skewness coefficients between 0.5 
and -0.5. de Vaus (2004, 76) suggest that as a rule of thumb, a distribution 
experiencing a skewness coefficient absolute value of less than 1.0 is indicative of 
symmetry. Kolmogorov-Smimov Z tests conducted on 27 variables, shown in 
tables 2, 3, 4 and 5 below, showed values ranging from 3.4 to 5.7. and all with 
significance values of 0.00. In bolstering the use of parametric statistics with non-
normal distributions, the central limit theorem allows for this in the case of large 
sample sizes of 100 or more, as was the case with this survey where there were 
110 subjects (Ibid). Neuman (2007. 149) however, associates the central limit 
theorem with random sampling, which was not the case in this survey. Foster 
(2001, 7) suggest the use of non-parametric tests when using an ordinal 
measurement scale. 
Descriptive statistics avails of quantitative measures to describe data and include 
frequency distributions and histograms, measures of central tendency, and 
measures of dispersion (Evans, 2007, 47). It allows for description and summary of 
the data or the relationships between variables in the data (Babbie et al., 2007, 
270). Analysis of the twenty seven questions, noted earlier, to help fulfil research 
objective six with respect to the evaluation of different models of privatization and 
the forms they might take, will rely heavily on descriptive statistics. Inferential 
statistics allows for the generalization or drawing of conclusions from a sample to a 
wider population (Foster, 2001, 6). However, in order to make such statistical 
inferences, Saunders et al. (2007, 207) stress the need for probability sampling, 
while non-probability sampling techniques were availed of In this survey. 
Survey Findings 
The relatively low count in many of the statements In tables 2, 3. 4 and 5 may 
suggest that subjects had difficulty in taking a position on some of the Issues and 
Ideas put fonward. This Is not surprising given the wide range of statements and the 
diversity of the sample. In Part B of the questionnaire, there was a strong positive 
correlation noted between the statements having higher counts. 105 and higher, 
and the number of subjects expressing strong agreement. The statement counts 
ranged from a low of 79 to the maximum possible of 110; the average count was 
99. 
Question 4 in Part A and statements 28 and 44 In Part B deal with the issue of 
contract durations. It was hypothesized in the grounded theory work that the 
Canadian Government would need to engage In long term contracts with the 
private sector when it came to the chartering of icebreaker services in the Arctic. 
Statements 28 and 44, presented below, show that the survey sample had a 
positive attitude toward this Issue. However, this positive attitude was not cleariy 
discernable In the results of Part A. In fact, given the uncertainty of future Ice 
conditions, some subjects appeared to reject longer duration contracts that were 
not flexible with the environmental conditions. 
The summary of statements and descriptive statistics shown in Table 2 are taken 
from Part B of the questionnaire and test general attitudes towards Canada's 
military and civilian roles in the Arctic, CCG terms of reference, Canadian Arctic 
expertise, involving local residents In Arctic development, and private Involvement 
In delivering CCG services. Following the table are general comments on each 
individual statement followed by an overall section summary. With respect to the 
mean shown in Tables 2, 3, 4 and 5, 1=Strongly Disagree, 2=Disagree, 3=Agree. 
4=Strongly Agree. 
The mean for statements la and lb indicates that overall, respondents expressed 
a negative desire to combine Canada's military and civilian roles In the Arctic, and 
for these roles to be managed by a newly created maritime organization. Closer 
analysis using SPSS crosstabs between Mariner and Non-Mariner prime classes 
showed that relatively, the greater percentage of disagreement In statements la 
and lb came from the Non-Mariner class, the Government prime class to be more 
specific. Private involvement in the delivery of CCG services in the Arctic is 
expected to result in less tax dollar spending and respondents felt that Canadians 
in general would not object to privatizing icebreaking services in the north only. 
Closer crosstab analysis of statements 27 and 30 showed that the overall view of 
the Government class was opposite that of the Academic, Business, and Mariner 
classes. Relatively speaking, the vast majority of the Government class disagreed 
with private involvement and agreed that the public would object to privatizing 
icebreaking services in the north and not in the south. 
Table 2 Summary of survey statements testing general attitudes towards the 
Canadian Government and Arctic development 





Canada's military and civilian roles in the Arctic 
1a should be combined. 102 42.2 57.8 2.30 
Canada's military and civilian roles in the Arctic 
should be managed by a newly created maritime 
1b organization. 98 34.7 65.3 2.15 
Separating CCG Hardware from CCG Services will 
aid in setting clearer terms of reference for the 
2 CCG. 93 43.0 57.0 2.26 
Canada's Arctic would develop sooner if greater 
11 )/B capability were available on a year round basis. 108 74.1 25.9 2.97 
21 Canada needs to enhance its Arctic expertise. 110 96.4 3.6 3.57 
The local residents of Arctic regions need to be 
22 significantly involved in future Arctic developments. 109 95.4 4.6 3.39 
Private involvement in the delivery of CCG 
services in the Arctic will result in less tax dollar 
27 spending. 100 67.0 33.0 2.76 
The Canadian public in general will object to only 
privatizing icebreaking services in the north and 
30 not in the south. 92 44.6 55.4 2.49 
Overall, most respondents disagreed that separating CCG Hardware and Services 
would assist in setting clearer terms of reference for it. The high number of strongly 
disagree responses, and current joint operation of hardware and services may 
suggest that defining clearer terms of reference for the CCG has nothing to do with 
private involvement and that a closer focus on the role of the organization may 
need to come from government. Closer analysis between Mariner and Non-Mariner 
prime classes showed that relatively, the greater percentage of disagreement in 
statement 2 came from the Non-Mariner class, the Government class to be more 
specific. 
Respondents expressed a very strong belief that Canada needs to enhance its 
Arctic expertise. Crosstab analysis showed that while 96.4 percent of participants 
agreed with statement 21, 2.7 percent of the Business prime class and 0.9 percent 
of the Mariner prime class disagreed. In terms of expediting Canadian Arctic 
development via greater icebreaking capability on a year round basis, the mean for 
statement 11 shows that respondents were strongly in favour of this approach. 
Respondents also felt strongly towards Arctic development that called for increased 
involvement of local residents. Interestingly, with respect to the 4.6 percent 
disagreement in statement 22, crosstab analysis showed that 3.7 percent of it 
came from the Mariner class and 0.9 percent from the Non-mariner class. 
In summary, the above results indicate that Canada should continue to keep its 
military and civilian roles separate in the Arctic. Canada also needs to avail of its 
local Arctic residents whilst enhancing its Arctic expertise, and there is support for 
private involvement in the delivery of CCG services in the Arctic. It could be 
suggested that, if Arctic icebreaking services were to be privatized, this might lead 
to a greater presence of private shipping activity. This in itself would result in the 
enhancing of Arctic expertise over time and it could be supplemented by availing of 
the knowledge and experience of local residents given the current issues 
surrounding the shortages of qualified maritime human resources. 
The summary of statements and descriptive statistics shown in Table 3 are taken 
from Part B of the questionnaire and test general attitudes towards private 
management and private crewing of CCG icebreakers. Following the table are 
general comments on each individual statement followed by an overall section 
summary. 
Table 3 Summary of survey statements testing general attitudes towards 
private management and crewing of CCG icebreakers 






Private ship management companies operating in the 
Arctic would be more cost efficient than government. 102 87.3 12.7 3.15 
23b 
Private ship management companies operating in the 
Arctic would be more risk averse than government. 102 54.9 45.1 2.62 
24 
Private firms are able to manage CCG l/Bs more 
efficiently than the CCG through Public Works & 
Treasury Board. 95 65.3 34.7 2.82 
25 
Private management of the CCG fleet will resolve 
critical manning issues. 98 45.9 54.1 2.46 
Canada's Arctic development would best be 
accomplished by having a private local company to 
manage and crew l/Bs that are built outside of 
Canada and leased to the CCG for year round 
42 operations in the Arctic. 100 49.0 51.0 2.49 
45 
Canadian taxpayers would benefit from having a fleet 
of competitively built, in Canada, Polar Class l/Bs that 
will be managed by competitive private firms. 99 64.6 35.4 2.75 
In statement 23a, respondents were quite strongly in favour of the notion that 
private ship management companies operating in the Arctic would be more cost 
efficient than government. Of the 12.7 percent disagreement in statement 23a, 5.9 
percent came from the Government class. With respect to Canadian taxpayers 
benefiting from having a fleet of icebreakers built competitively in Canada, to be 
managed by competitive private firms, respondents were less in favour of this idea. 
This marginally positive attitude in statement 45 is somewhat contrary of the 
stronger positive attitudes exhibited in statements 37, 34, 38a, 38b, and 40 with 
respect to designing and building icebreakers in Europe or the Far East. Thus, it 
may be suggested that taxpayers will benefit from competition. Crosstab analysis 
showed the general view of the Government class, who largely disagreed with 
statement 45, was contrary to the Academic, Business, and Mariner classes. 
Respondents marginally felt that private companies would be more risk averse than 
government when operating in the Arctic. Throughout the research, the issue arose 
as to whether a private ship management company operating in the Arctic would 
risk its assets during the dangerous situations which may often arise. Given a 
mean of 2.62 and the relatively small numbers of subjects who expressed strong 
disagreement (7) or strong agreement (14) with statement 23b, the issue of risk 
aversion on the part of private interest would probably not be viewed as a major 
deterrent towards private involvement in the delivery of CCG services in the Arctic. 
Relatively, crosstab analysis showed the Academic and Mariner classes to be 
more in agreement with this statement than the Business and Government classes. 
It would seem prudent that private service contracts would need to address the 
issue of dealing with higher than nomrial risk situations. 
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In statement 24, respondents generally felt that private firms would be able to 
manage CCG icebreakers more efficiently than the CCG through Public Worths & 
Treasury Board. Crosstab analysis showed the general view of the Government 
class, who largely disagreed with statement 24, was contrary to the Academic, 
Business, and Mariner classes. The low count (95) suggests that this statement 
proved difficult for some participants to take a position on. This is not surprising 
since some participants would likely have never had any dealings with Public 
Works and the Treasury Board. Notwithstanding the above, respondents generally 
felt that private management of the CCG fleet would not resolve critical manning 
issues. Again disagreeing, the general view of the Government class in statement 
25 was contrary to the Academic. Business, and Mariner classes. CCG employees 
belong to large and influential unions. It may be that, unless the CCG fleet is 
crewed privately the critical manning issues may not be resolved. Looking at it 
differently, it may be that private management will not worsen an already critical 
situation. 
Although marginal, respondents did not feel that Canada's Arctic development 
would best be accomplished by having a private local company manage and crew 
icebreakers built outside of Canada that would be leased to the CCG for year 
round operations in the Arctic. However, in light of the positive attitudes with 
respect to increased icebreaker capabilities on a year round basis, the efficiency of 
private companies, and the shipbuilding capabilities of foreign countries, exhibited 
in statements 11, 23a, 24. 38a, and 38b. it would appear that the negative attitude 
in statement 42 is connected with the leasing of the icebreakers to the CCG. 
Crosstab analysis of statement 42 showed the Academic and Government classes 
mainly disagreeing while the Business and Mariner classes were mainly agreeing. 
In summary, the above results indicate that while a private ship management firm 
may be a little more reluctant than the government in deploying a ship into a high 
risk situation, the same firm would be more efficient at managing, and possibly 
crewing, CCG or privately owned icebreakers. 
The summary of statements and descriptive statistics shown in Table 4 are taken 
from Part B of the questionnaire and test general attitudes towards icebreaker 
design and construction. Following the table are general comments on each 
individual statement followed by an overall section summary. 
Overall, respondents felt strongly that experienced shipyards in European and the 
Far East were able to build an icebreaker faster and with greater efficiency and 
effectiveness than Canadian shipyards. Respondents felt that private firm were 
able to procure icebreakers more efficiently and effectively than the CCG through 
Public Works. They also felt that the CCG would be better off using a proven 
icebreaker design than they would be at having a new design created in Canada. 
With a mean of 3.18. respondents felt strongly in statement 40 that unless Canada 
decides to invest in and build a substantial fleet of Polar Class icebreakers, thereby 
allowing for the flattening of learning curves and exploiting possible economies of 
scale and scope, taxpayers would benefit by having icebreakers built in foreign 
yards. In light of a mean of 2.90 in statement 38a, stating that other countries are 
able to build an icebreaker more effectively than Canada, respondents may be 
implying that Canada is more inept at building icebreakers than designing them. 
Table 4 Summary of survey statements testing general attitudes towards 





It would be more efficient for the CCG to use a 
proven l/B design than to have a new l/B designed in 
34 Canada. 104 74.0 26.0 2.90 
Private firms are able to design & build l/Bs more 
efficiently and effectively than the CCG through 
36 Public Works. 100 91.0 9.0 3.30 
Canadian shipyards are unable to build a l/B as 
quickly as other experienced shipyards in Europe 
37 and the Far East. 100 83.0 17.0 3.13 
Other countries are able to build an l/B more 
38a effectively than Canada. 100 71.0 29.0 2.90 
Other countries are able to build an l/B more 
38b efficiently than Canada. 101 87.1 12.9 3.15 
Unless Canada decides to build a substantial fleet of 
Polar Class l/Bs, it will cost less to have them 
40 designed and built in European or Far East yards. 98 90.8 9.2 3.18 
The CCG would benefit from the acquisition of l/Bs 
designed and built by European or Far East yards to 
43 manage themselves. 102 59.8 40.2 2.64 
The mean for statement 43 indicates that overall, the respondents were only 
slightly In favour of the CCG acquiring icebreakers from foreign shipyards to 
manage themselves. However, given the higher positive attitudes, means greater 
than 2.64, exhibited in some of the above statements dealing with the acquisition of 
l/Bs designed and built competitively outside of Canada, the sample may be 
suggesting that the CCG would be unable to extract the same gains as private 
industry in availing of shipyards outside of Canada. This may be connected with 
the fact that the CCG procure through public works and consequently lack the 
negotiating skills required in dealing directly with the shipbuilding industry. 
In summary, the above results indicate that with respect to the interests of 
expediting Arctic development and spending less Canadian tax dollars, l/Bs should 
be procured by private firms availing of proven vessel designs and European or Far 
East shipyards. Crosstab analysis of the statements in Table 4 showed the trends 
in general attitude to be similar across the Academic, Business, Government, and 
Mariner classes. 
The summary of statements and descriptive statistics shown in Table 5 are taken 
from Part B of the questionnaire and test general attitudes towards the leasing and 
chartering of icebreakers. Following the table are general comments on each 
individual statement followed by an overall section summary. 
The mean for statements 26a. 26b, and 39 indicates that overall, respondents felt 
Canada would increase its presence, and its taxpayers would benefit, from the 
private Canadian ownership of a fleet of multifunctional ice class vessels to be 
used by the CCG, Canadian Military, and oil companies operating in the Arctic. 
Crosstab analysis showed that while the Academic. Business, and Mariner classes 
tended to mainly agree with these three statements, the Government class mainly 
disagreed. 
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Table 5 Summary of survey statements testing general attitudes towards the 
leasing and chartering of icebreakers 





Private Canadian ownership of a fleet of vessels 
used by CCG, Canadian Military, and oil companies 
26a in the Arctic will increase Canadian presence. 105 63.8 36.2 2.72 
Private Canadian ownership of a fleet of vessels 
used by CCG. Canadian Military, and oil companies 
26b in the Arctic will not jeopardise Canada's sovereignty. 102 67.6 32.4 2.78 
Chartering out of private l/Bs to the Canadian 
28 Government will necessitate long term time charters. 100 89.0 11.0 3.16 
Canadian taxpayers would benefit from the CCG and 
the military committing to charter a fleet of newly 
constructed and privately owned multi-functional ice 
class vessels that have the modular capability to 
meet their particular interest and will be time shared 
39 with oil companies operating in the Arctic. gs 69.4 30.6 2.85 
In the absence of increased funding for the CCG, 
Canada's maritime requirements would be better 
served by setting up a Maritime Administration office 
which would be responsible for the development of 
CCG and DFO programmes and would avail of the 
existing CCG fleet, the leasing of private hardware 
41 and/or the contracting out of services. 93 64.5 35.5 2.67 
Without its own fleet of Polar Class l/Bs the CCG will 
need to engage in a long term time charter for l/B 
44 services in the Arctic. 100 85.0 15.0 3.00 
In statements 28 and 44, respondents expressed a positive attitude towards the 
notion that any chartering out of private Icebreaking services to the Canadian 
Government will necessitate long term time charters. Crosstab analysis showed 
that while there was relatively little disagreement with statement 28 from the 
Academic. Business, and Mariner classes, there was no disagreement from the 
Government class. In statement 44 there was no disagreement from the Mariner 
class. 
Respondents were in favour of creating a new maritime office or organization to 
deal with Canada's maritime requirements. Crosstab analysis showed the view of 
the Government class, mainly disagreeing with statement 41, to be contrary to the 
other classes. 
In summary, the above results indicate that Canada's presence and sovereignty in 
the Arctic could be bolstered by the CCG. military, and oil companies availing of a 
privately owned fleet of multi-functional icebreakers on a long term contractual 
basis. While this Idea is somewhat contrary to the negative attitudes exhibited in 
statements 1a and 1b, which suggest that Canada's military and civilian roles in the 
Arctic should be combined and managed by a newly created maritime organization, 
it does follow along the lines of creating a new maritime office to deal with 
Canada's maritime requirements. This idea was supported by respondents, in 
statement 41. 
Measures of Frequency, Central Tendency and Correlations 
In attempting to gain further insight and clearer understanding of the opinions 
expressed by the prime classes with respect to the possible forms of private 
Involvement in Arctic icebreaking services, all twenty seven statements noted In the 
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four tables above were subjected to Chi-Square, Mann-Whitney, and Kruskal 
Wallis testing. Such testing was also availed of in an attempt to triangulate the 
survey findings above. Academic, Business, Government, and Mariner prime 
classes were compared in the Chi-Square and Kruskal Wallis tests. Mariner and 
Non-Mariner prime classes were compared in the Mann-Whitney test. For this 
research, Chi-Square was used to test whether the frequency distributions of the 
prime classes were independent of each other. Independence meaning that the 
proportion of individuals who chose to agree or disagree would be essentially the 
same no matter what prime class the individual belonged to. The null hypothesis 
being that the variables are independent. The Kruskal Wallis test was used to 
compare medians of Academic, Business, Government, and Mariner prime 
classes. The null hypothesis being that the medians are equal. The Mann-Whitney 
test was used to compare medians of Mariner and Non-Mariner prime classes. In 
these tests, the null hypothesis would be rejected in the case of a p-value <0.05. 
Hypotheses showing only that there is a difference, and no prediction as to where 
the difference lays, are referred to as non-directional (two-tailed) hypotheses (Collis 
and Hussey, 2003, 231). Alpha or significant values <0.05 for the various test and 
statements are shown in Table 6. With respect to statistical analysis. Foster (2001, 
14) informs that in the event there is less than a 5 percent probability that the 
difference between groups is due to random, unexplained chance variation, then 
we assume that any difference noted between the groups is real or statistically 
significant. The caveat being that when assigning a p-value <0.05, there is up to a 
5 percent chance of making a type 1 error. A type I error occurs when rejecting a 
null hypothesis which is actually true. A type II error occurs with failing to reject a 
null hypothesis when it is false. 
Table 6 Summary of significant values 
statements 
Test 1b 2 23b 24 25 26a 26b 27 30 39 41 42 45 
Chi-Square 0.014 0.015 0.015 0.018 0.015 0.001 0.043 0.009 0.000 0.005 0.006 
Kruskal 
Warns 0.015 0.016 0.016 0.019 0.016 0.001 0.045 0.010 0.000 0.005 0.006 
Mann-
Whitney 0.002 0.048 0.038 0.038 0.034 0.003 0.008 0.019 
In attempting to further explore the survey results and identify any relationships 
between survey statements, other than those founded on grounded theory and 
identified in Tables 2, 3, 4 and 5, the Spearman rho test, most often associated 
with ordinal data, was used to ascertain if there were correlations only, between 
variables. These correlations will help with triangulation by identifying if the 
statements grouped in Tables 2. 3, 4 and 5 are appropriately positioned. 
Correlation does not imply causation (Foster, 2001, 205). Positive and negative 
correlations vary from +1.00 to -1.00 respectively. A correlation of 0.00 is indicative 
of no simple linear relationship between variables. Adhering to the statements in 
Tables 2, 3, 4 and 5, the Spearman rho test was used to compare the variables on 
a bivariate basis; participant risk profiles of risk taker, risk neutral, and risk averse 
were added to the analysis to identify if certain risk types held different opinions 
with regards to the survey statements. With respect to participant risk profiles, 
weak negative correlations at the 95 percent level, -.215 and -.203, were noted in 
statements 34 and 37 respectively. Other significant correlations at the 95 percent 
level are shown in Table 7. T2 notes Table 2 statements, T3 Table 3, T4 Table 4, 
and T5 Table 5. 
Table 7 Summary of significant values in Spearman rho test 

























































0.34 0.29 0.73 
0.22 0.45 0.80 0.72 
0.51 0.58 
0.27 0.27 0.60 0.61 0.57 
0.38 0.37 0.41 
0.25 0.50 0.32 
0.36 0.26 0.35 0.26 0.48 
0.36 0.30 0.30 0.31 
0.36 0.37 
The significance and values of the correlations noted in Table 7 help bolster the 
appropriate placement of the twenty seven survey statements into their respective 
tables. 
Simplifying Complex Matrices 
It was felt by the researcher that earlier analysis was still lacking insight as to what 
the survey participants holistically considered to be important with respect to 
furthering private involvement in the delivery of icebreaking services in the 
Canadian Arctic. Also, earlier analysis reduced the forty five, fifty three in total 
when accounting for some statements having more than one part, survey 
statements to twenty seven and grouped these into four general topics which 
stemmed from the results of earlier Delphi and grounded theory work. In order to 
probe further, and attempt to triangulate eartier findings, factor analysis (FA) and 
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principal component analysis (PCA) was conducted on the results of the 
quantitative survey. 
Tabachnick and Fidell (2001. 25) inform of empirical and theoretical approaches in 
trying to identify underlying latent structure in a set of variables; PCA being the 
empirical approach while FA and structural equation modelling belong to the 
theoretical approach. Both approaches involve statistical techniques aimed at 
reducing complex sets of correlation matrices by determining which correlated 
variables belong to homogenous subsets that are largely independent of each 
other (Kim and Mueller, 1978; Kline, 1994; Cudeck. 2000; Foster, 2001; 
Tabachnick and Fidell, 2001; Stevens, 2009). FA may take the fomi of either 
exploratory or confirmatory, with exploratory being the most common (Foster. 
2001, 232). Warner (2008. 753) informs that FA consists of a group of related 
analytic methods including PCA, and Stevens (2009, 345) informs that PCA is a 
form of exploratory factor analysis (EFA). However. Cudeck (2000, 274) stresses 
that PCA is often incorrectly used as a kind of FA and warns that some statistical 
packages used PCA as their default method of FA. This research looks at EFA and 
PCA. Kline (1994) informs that one of the aims of EFA is to explore a topic and to 
try and discover the latent constructs or dimensions that were previously unknown. 
It also aims to explain the correlation matrix in as few factors or components as 
possible and to ascertain which variables are deemed most important by those 
participating in a survey (Foster. 2001, 232). 
Various rules are offered with respect to the suitability of sample size and whether 
factors or components are reliable (Yates, 1987; Foster, 2001; Child, 2006; 
Stevens. 2009). In consideration of the advise provided by Stevens (2009. 333), 
sample size and factor reliability for this survey are deemed appropriate. In 
determining sample adequacy, the Kaiser-Meyer-Olkin (KMO) and Bartlett's Test, 
and the Anti-image matrices were run and analyzed. The initial and final KMO and 
Bartlett's Tests are shown in Table 8. 
Table 8 KMO and Bartlett's Test 
Initial KMO and Bartlett's Test 
Kalser-Meyer-Olkin Measure of Sampling 
Adequacy. .599 







Final KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. .758 







KMO values less than .50 are unacceptable and should be removed from further 
analysis (Kaiser, 1974, 35; Child, 2006, 55). Thirteen variables identified along the 
diagonal of the Anti-image correlation matrix with KMO values less than 0.5 were 
removed from subsequent analysis and are shown in Table 9. The analysis 
involved 110 participants, forty of fifty three initial variables, and eight components. 
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Table 9 Variables with KMO values <0.5 
Survey 
Statement 6 7 8 12 16 22 23 28 29 30 34 35 43 
KMO 
Value 0.262 0.368 0.495 0.445 0.463 0.244 0.310 0.471 0.425 0.320 0.359 0.418 0.431 
Stevens (2009. 328) identifies four methods used in determining the number of 
components to extract or retain; eigenvalues greater than one, scree test, statistical 
significance test, and retain only enough factors or components to account for 70 
percent of the total variance. He goes on to highlight several studies supporting the 
accuracy of the scree test and that in some cases the scree test and the Kaiser 
eigenvalues will yield the same results in terms of true factors. Child (2006, 58) 
informs of methods use in helping to determine the appropriate number of factors 
to extact but notes that eigenvalues greater than one and the scree test are the 
most common. Johnson and Wichern (2007, 445) inform that the scree plot is a 
useful aid in helping detemilne the appropriate number of factors to extract and 
that the user needs to look for a bend In the elbow of the plot to determine the 
actual number to use. The scree plot is somewhat subjective but can even be used 
when conditions are not ideal such as low sample and communality values 
(Tabachnick and Fidell, 2001, 621). For this research the scree plot, shown in 
Table 10, proved better in terms of acquiring simple structure. The scree plot 
resulted in the extraction of eight components. In dealing with a participant's 
missing data, analysis was conducted using painwise exclusion, resulting in varying 
sample sizes for some variables, of cases (Child, 2006, 68). 
Figure 1 Scree Plot 
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F a c t o r N u m b e r 
While PCA and FA are substantially different, they do often yield similar results in 
terms of the PCA weights obtained in analysis and the estimated regression 
coefficients in FA (Cudeck, 2000. 275; Child. 2006, 48; Stevens, 2009, 325). While 
Stevens (2009. 343-344) notes that FA and PCA are different, with factors 
estimated in FA but not in PCA and communalities less than one are used in the 
main diagonal of the correlation matrix in FA but not in PCA, he highlights several 
cases where the choice of analysis does little to affect the final outcome. However, 
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he does note that outcomes can differ in cases with less than twenty variables. 
Child (2006, 58) provides advise on using PCA to prepare for FA. He goes on to 
explain that the results of PCA should be compared with other FA, such as 
Principal Axis Factoring (PAF) and Maximum Likelihood (ML), to see which 
method, when rotated, provides simple structure. Yates (1987, 3) informs that 
rotation is a transformation phase aimed at bringing about simple structure in which 
the variables are assigned to the factors. For this research, PCA, PAF, ML. and 
Image Factoring (IF) were conducted and subjected to both orthogonal and oblique 
factor rotation. 
The combination of analysis and rotation providing the best in terms of simple 
structure was PCA with orthogonal varimax rotation. The rotated component matrix 
is shown in Table 11. The component titles are founded on the content of the 
highest loading survey statements they include. Appendix 1 shows the rotated 
factor matrix with the survey statements included. 
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0.315 0.488 0.458 0.348 





















0.361 0.396 0.440 
0.373 0.346 0.425 
0.721 
0.541 
0.381 0.357 -0.526 
Conclusion 
Although surveys are a popular research strategy in social science research, they 
demand considerable attention on the part of the researcher if results are to be 
meaningful. While various survey scales can be used to measure constnjcts, they 
must ensure both validity and reliability with respect to the overall research aims 
and objectives. Also, creative ways of identifying and reaching an information rich 
sample population are required when sampling frames are not readily available 
and the research topic is viewed as political or intrusive. 
The selection of questionnaire statements and descriptive statistical analysis have 
identified that Canada needs to pay more attention to Arctic development. Also, 
there is significant potential for the private sector to be involved in this development 
with respect to the management and crewing of CCG icebreakers, the design and 
construction of icebreakers for the CCG, and the leasing and/or chartering of 
icebreakers to the Canadian government or other interested groups involved in 
Arctic operations. While there was a positive attitude toward longer term leasing 
and/or chartering contracts, it was noted that some respondents were not in favour 
of longer term contracts that would not be flexible with respect to the changing and 
uncertain future ice conditions. 
PCA helped triangulate the results of non-parametric analysis via highlighting the 
numerous potential benefits that could possibly be achieved from increased private 
involvement in developing the Canadian Arctic and that the current and future 
availability, and appropriate use, of resources will be paramount to such 
development. It also identified that political and administrative challenges are 
hindering Arctic development and the level of services that the CCG is capable of 
providing as a SOA. Further, given the status quo, the taxpayers of Canada would 
benefit from the construction of new, and much needed, icebreaking capacity 
outside of Canada. 
Finally, there was uncertainty, with respect to future ice conditions in the Northwest 
Passage. This uncertainty corroborates findings from the Delphi exercise. 
Further research involving more of Canada's Arctic stakeholders is required to 
canvas the in-depth opinions of local experts relating to various models which may 
underpin the ownership, organisation and management of relevant infrastructure. 
This research will require more government involvement at all levels and may well 
be supported by a quantitative survey to triangulate the findings and estimate the 




No. I Loading | Components with Statements 
Privatization 
27 0.787 Private involvement in the delivery of CCG services in the Arctic will result in less tax dollar spending. 
24 0.785 Private firms are able to manage CCG l/Bs more efficiently than the CCG through Public Works & Treasury Board. 
26a 0.758 Private Canadian ownership of a fleet of vessels used by CCG, Canadian Military, and oil companies in the Arctic will increase Canadian presence. 
26b 0.707 Private Canadian ownership of a fleet of vessels used by CCG, Canadian Military, and oil companies in the Arctic will not jeopardise Canada's sovereignty. 
23a 0.683 Private ship management companies operating in the Arctic would be more cost efficient than government. 
25 0.658 Private management of the CCG fleet will resolve critical manning issues. 
Canadian taxpayers would benefit from the CCG and the military committing to charter a fleet of newly constructed and privately owned multi-functional ice 
39 0.652 class vessels that have the modular capability to meet their particular interest and will be time shared with oil companies operating in the Arctic. 
Canada's Arctic development would best be accomplished by having a private local company to manage and crew l/Bs that are built outside of Canada and 
42 0.614 leased to the CCG for year round operations in the Arctic. 
Resources 
32 0.767 Canada needs to be at the forefront of icebreaking technology. 
33 0.766 Canada would benefit from regaining its expertise in designing and building l/Bs and becoming less dependent on other shipbuilding nations. 
20 0.725 Due to Canada's geographical expanse and ensuing political bureaucracy the CCG fleet is grossly inefficient and underutilized. 
31 0.585 Canada is capable of building ice strengthened supply vessels. 
45 0.502 Canadian taxpayers would benefit from having a fleet of competitively built, in Canada, Polar Class l/Bs that will be managed by competitive private firms. 
15c 0.488 Limited attention from Federal MPs has resulted in the CCG's poor operation. 
44 0.382 Without its own fleet of Polar Class l/Bs the CCG will need to engage in a long term time charter for l/B services in the Arctic. 
Politics 
13 0.800 Canada's low public interest in marine matters has contributed to the low public profile of the CCG. 
14 0.799 The low public profile of the CCG results in very limited attention being given to it by Federal Members of Parliament. 
15a 0.760 Limited attention from Federal MPs has resulted in the CCG's low funding. 
15b 0.555 Limited attention from Federal MPs has resulted in the CCG's poor management. 
19 0.459 Political intervention impedes the CCG from achieving more commercial-like efficiencies. 
21 0.417 Canada needs to enhance its Arctic expertise. 
Shipbuilding 
38b 0.835 Other countries are able to build an l/B more efficiently than Canada. 
19 
38a 0.826 Other countries are able to build an l/B more effectively than Canada. 
37 0.817 Canadian shipyards are unable to build a t/B as quickly as other experienced shipyards in Europe and the Far East. 
40 0.747 Unless Canada decides to build a substantial fleet of Polar Class t/Bs, it will cost less to have them designed and built in European or Far East yards. 
36 0.483 Private firms are able to design & build l/Bs more efficiently and effectively than the CCG through Public Works. 
Development 
9 0.777 l/B support will be necessary for the development of the Arctic region. 
10 0.761 Political will and l/B support will be necessary to expedite future development of the Arctic region. 
11 0.739 Canada's Arctic would develop sooner if greater l/B capability were available on a year round basis. 
12b 0.492 Canada's Arctic sovereignty claim and environmental stewardship would be bolstered if CCG l/Bs were stationed in the Arctic on a year round basis. 
Special Operating Agency (SOA) 
4a 0.858 Separating the CCG from the Department of Fisheries & Oceans (DFO) will strengthen its Special Operating Agency (SOA) status. 
5 0.795 As a SOA, outside of DFO, the CCG would have more flexibility to operate more efficiently and effectively In the Arctic. 
4b 0.721 Separating the CCG from the Department of Fisheries & Oceans (DFO) will help reduce crewing cost. 
Administration 
l b 0.748 Canada's military and civilian roles in the Arctic should be should be managed by a newly created maritime organization. 
1a 0.682 Canada's military and civilian roles in the Arctic should be combined. 
In the absence of increased funding for the CCG. Canada's maritime requirements would be better served by setting up a Maritime Administration office 
which would be responsible for the development of CCG and DFO programmes and would avail of the existing CCG fleet, the leasing of private hardware 
41 0.440 and/or the contracting out of services. 
2 0.425 Separating Canadian Coast Guard (CCG) Hardware from CCG Services will aid in setting clearer terms of reference for the CCG. 
Services 
18 0.721 Increased political demands on the CCG have resulted in the CCG neglecting private sector service requests. 
17 0.541 New southern security and science matters are shifting the workload of the CCG away from Icebreaking In the Arctic. 
3 -0.526 A single national organizational approach would reduce CCG crewing costs. 
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